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lEA SIX-SUBJECT SURVEY ITISTRU^OTS 



The basic procedures to be followed in the main testing of the lEA Six-Subject 
Survey were set out in a series of manuals: 

Stage 2 lEA/Ml Manual for National Centers 

IEA/M2 Manual for School Coordinators ' "'^ \^ V ^ 

IEA/M3 Manual for Test Administrators ;*:.V.;,V'* 



Stage 3 lEA/Ml/Stage 3 Manual for National Centers ' 
IEA/M2/Stage 3 Manual for School Coordinators ' . 

IEA/M3/Stage 3 Manual for Test Adiuinistrators * . 

These manuals are available from ERI^ Clearinghouse. 

The following extracts from these imnuals have been appended to this particxxlar 
lEA instrument to provide researchers with the minimuiL necesseiry test instruction 
information (e.g. » such things as the instructions on the practice items and the 
warnings concerning the amount of time left for the test have been omitted here). 
For full details » pleese consult the appropriate manuals. 

The Data Bank Instrument Number which appears below is a new numbeii assigned 
since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings* £ach 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows; 

1: Type of Instrument 

E » Examination (student) 
Q« Questionnaire (student) 
T =« Teacher questionnaire 
S = School questionnaire 

2: Student Population 

1 =^ I 6 « II and IV 



3: Subject 

S ^ Science 

R » Reading Comprehension 
L « Literature 

M * Mother Tongue (Reading Comprehension and Literature) 
E English as a Foreign Language 
F = French as a Foreign Language 
C « Civic Education 

2 a All Stage 2 Subjects 

3 ^ All Stage 3 Subjects 

5 « Ail Stage 2 and Stage 3 Subjects 

Instrument Within Type 

One or two characters used when necessary to uniquely identify eacn 
instrument when there is more than one instrument of the same type. 

Instrument Name ^ci'.-nc^- Tr^g - Gection A 



2 « II 

3 ^ III 
1a = IV 



7 « I. II and TV 

8=1 and IV 

S « IV Specialist 

II « MA: Teacher or School questionnaire 



5 « 1 and II 
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EISA 



IJ^^KJ BIST COtY /V.AiiABLE 

I'op 1. p. I4-5 



"Now look al the front cover of Booklet 1. Follow carofully whilu 1 
rend the dh'cctionc to you." 

Pe&d the diroctionc to t)»c f.roup, givinc them time to mark the ancverr. 
to tlic- jTfiCtico viuc'irt iowr. vhcn ther.e arc reached. 
Di recti on n:- 

"Thir. te;-.l containn quoctionc dealing with different branches of Science. 



Nov t:y there three questions for practice. Fill in the r.pacc of your 
chor.en anruvr on the autiVi-r card in r.ection L." 
Then f-ay;- 

"Are there .uny question-.? You will l,ave 30 minuter; for the test. Vorh 
ar> quickly a£i you can. Do not waste time if you cannot answer a que:;ti( 
but leavo it iitil ^o on to the next. Open your test booklet and bocin." 
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BOOKLET 1 



lEA/lA 
lEA/lB 



EISA 



SCIENCE 



8EST COrV AV/Ml/iOlF 



Thifj t»\?t contains aueationa d*»alinff with different brunches of 
Science* Sonn.* you will know about froii) your school work, aouie frora 
your general kno^^ledge and others >ou will be able to answer by using 
ccmraonaense. Others you may not be able to do* Do not waste time over 
qut^stiv^ns you oannot do; leave the,;i and go on to the next question. You 

0. 1n come bjck to questions you have missed later, if you hrjve time. You 
r,iy an^jw'^f even if you are not quite sure, but do not guess blindly. 

Each of the questions or unfinished statements in this test ia 
followed by five suggested answers t lettered AtB,G,D^ or E. You have 
to dec4.de which one answer you think best end then on your answer card 
make di solid pencil mark in the oval containing the correct snswer letter 

Here is an example of how to fill in the answer on your answar card. 

Remember that the examples given on this page are to be answered in the 
section marked L on your answer card. 

1. How long doe^: the earth take to travel once around the sun? 



A. A day. 

B. A week. 

C. A month. 

D. A year. 

E. None of the above. 



Since the earth travels round the sun in a year^ the answer space D 
should be marked. This has been done on the answer card for question 1 
in the example section L« 

Now try these three questions for practice. Pill in the space of your 
chosen answer on the answer card in section L. 

2. Water would be turned into ice by 



A. heating it. 

B. stirring it quickly. 

C. putting salt in it. 

D. pouring it into a shallow dish. 

E. cooling it. 



5. Which day of the year in the southern hemisphere has the longest 
period of d-^ylight? 

A. 2l3t January, 

B. P.lot March. 

C. ^...nd December. 

D. .'5rd September. 

E. nd June. 

Sometimes you may be asked to pick out the on e wrong answer or the 
one that doe.- not fit in with the others. 

7hich of th- following: do^r. ^TQT belong to th^- s^jtdo group as thv others? 



A. Eagle. 

B. Lion. 

C. Mouse. 

D. Elephant. 

E. Deer. 




DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO SO. 



IEA/1 A 
SECTION A 



The aim is the only body In our solar eyatem that gives off 
large amounts of light and heat. VTe see the moon because it is 

A. reflecting light from the sun. 

B. without an atmosphere. 

C. a atar. 

B. the biggest object in the solar system. 
E. nearer the earth than the s'^'Ji. 



Imagine yoiirself leaving a rocket ship on the surface of the moon. 
Tou would 

A. be overcome with molten lava. ^ 

B. weigh less. 

C. be poisoned by the atmosphere. 
B. shoot off into space. 

E. bum to dea':h with the heat of the sun. 



ftueetions 5^6 refer to the following chart vhiob shows soyie refdiings mede 
at different times on three days. ^ 





6.0 a*ffl« 


9*0 a.m. 


12.0 Noon 


?*0 p.m. 


6.0 p>a> 


Monday 


15^ C 


I?'' c 


20** C 


21** C 


C 


Tuesday 


15*" C 


15*^ C 


15^ C 


10** C 




Wednesday 


8° C 


10** 0 


14** C 


14** G 





3* To obtain these TeadlrxKB it was necessary to have a 

A# ruler and a thermoiseter, 
£• barometer and a olook* 

C. mler and • olook# 

D. thermometer and a barometer « 
£• thermometer and a clock* 



4« When vas the highest temperature recorded? 

Ae Noon on Monday. 

Be 3*0 p*me on Monday* 

Ce Noon on Tuesday* 

D. Noon on Wednesday. 

£• 6*0 p*m* on Wednesday. 



1. 



2. 
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BlSl Cu.t /uAlLAuLE 



Which of the following inetpunents gives the temperature at 
6.0 a.m. on Wednesday? 




On one day a cool wind began to blow. When do you think this 
happened? 

A. Monday morning. 

B. Monday afternoon* 

C. Tuesday morning. 

D. Tuesday afternoon. 

E. Wednesday afternoon. 



1A 

BEST COi'li AVAIUBLE 
7. Vhioh of the following atatenftnts la true about seeds? 

A. All plants produce aeeda. 

B. All frulta oontain a large nunber of seeds. 

C. All seeds are good to eat. 

D. S\rery aeed oontalns a young plant* stored food and 
a seed ooat. 

S. The food stored in seeds is alway^^ in the cotyledon. 



8. Tom wanted to learn whioh of three types of soil -> olay» sand 

or loan - would be best for growing beans. H« found tksM f lever* 
petit yut a different type of aoll in eaoh pott aod plaatad 
tho soae auabor of beana in eaoh, aa ahown in the draviag* 

He plaoed them side by side on the window sill and gave eaoh 
pot the aame amount of water. 




Why vas Tom 'a experiaent HOT a good one for hia purpeaat 

A. The plants in one pot got more sunlight than the plants 
ip. the other pots. 

B. Tho amount of soil in eaoh pot was not the same. 

C. One pot should have been placed in the dark. 

D. Tom should have used different amouota of water* 

E. It would get too hot on the window sill. 
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EISA 

BEST turn tu.WsLli 

9* John put 80Q0 anode on moiit cotton wool In a dltb. J«n« put aOBo 

setds of the sane kind &ata a fflaaa full of wat«r by tlia ■Att of hit* 
Aftor two daya John* a aa«dt aprontad but notbioff aaraad to btppon 
to JaDa*a. Vhloh of tba following la tbo aoat probabla axplanatlon? 

A* Jane* a aaoda bad boon kept dry for too lon^f. 

B. Jane did not allow hor aeada onougb airt 

C. Jane did not put the glaaa in a warn enough plaoe. 

D. Jane should have uaed a different kind of aeed. 

E. Jane did not uae any ootton wool. 

10. John* 8 pet rabbit waa injured by a oar and beoame lase* Some aontbe 
after the aooident ahe produced a litter- Whioh of the following 
deaoribee what the babies would probably te like? 

A. All of thea would be lame beoaujo the Bother was* 

B. Most of then would be lame but not all of them beoauae the 
father was not laae. 

C. Moat of thea would not be laae beoauae the father waa not 1 

B. Hone of thea would be lame because the nother*a laaeneaa was 
due to an aooident. 

S. Only one of thea would be laae beoause the aether waa laae. 

11* A eertain wild bird haa webbed feet. In w loh of the following 
plaoea would you be aoat likely to find itt 

A. A foreat. 
B* A aeadow. 

C. A cornfield. 

B. A desert • 
E. A lake. 

12« Psiat applied to an iron aurfaoe preventa the iron froa rusting by 

A. proTonting nitrogen fron ooaing in contact with the iron. 

B. reacting oheaioally with the iror* 

C. preventing oxygen and moisture from ooaing in contact 
with the iron. 

B. preventing carbon dioxide from ooaing in oontact with the 
iron. 

E. making the aurfaoe of the iron smoother. 

13* Which one of the following ie often used for aaking the metal 
containers in which food is preserved and sold? 

A. Tin with A thin coating of eteel* 

B. Steel. 

C. Nickel. 

D. Copp«r. 

E. Steel with a thin coating on it. 
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14* Mary ana Jane each bought the same kind of rubber ball* Kary 
said, "Ny ball bounoee better than youre*** Jane replied* '*I*d 
like to see you prove that*** Vhat should Nary do? 



A. Drop both balla froo the aame height and notioe vhioh 

bounoes higher* 
B* Throw both balla againat a wall and aee how far each 

ball bouaoea off the wall* 
C* Drop the two balla froa different heighta and notioe whioh 

bounoea higher* 
D* Throw the balla down againat the floor and aee how 

high they bounce. 
S* Feel the balla by hand to find whioh ia the harder* 



15* In order to open a oan of tomato Juioe Batty punohed two holes* 
Vhy do you think ahe did this? To 

A. let the juioe pour out of the oan aore alowly* 

B* let the air go into one hole while the juioe poured 

out of the other* 
C. let the air get into the oan before the juioe was poured* 

B. let the juioe pour out of the oan more quietly* 
E* watoh how the juioe waa pouring out* 



16. Batty wanted to aeesaw with her little brother, George* Vhioh 
pioture ahowB the beat way for Betty > who weighed 100 pounds , to 
balanoe George, who weighed 30 pounds? 




A. 


Pi r • ure 


K 


B. 


ioturo 


i. 


C. 


Picture 


M 


D. 




n 


E. 


Nono of 


these 
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Tony vas ualng his hand pump to put more air in the tyr*. ifttr 
tk while he found that it became harder to use the pump. Thia wae 
because the 

A. air in the tyre pushed affainat the pump. 

B. air started to leak out of the pump* 

C. pump ffot too hot to hold. 

D. p'imp got too Bticlcy to puah. 
S. tyre is bigger than the pump. 



Vien water la boiling it 

A. changes colour* 

B. beooaea heavier* 

C. changes to steam. 

D. gets hotter. 

E. atopa bubbling. 



The picture shows Masao and his friends playing with a thread- 
telephone. Banako is speaking. I^asao and Akira are trying to 
listen. Which of them can hear her speak? 




B. Neither of them can hear. 

C. Akira alone can hear clearly. 

D. Maaao alone can hear clearly. 

E. Beth of them hear equally faintly. 

20. Harry wondered if oound is able to travel through water. To 
find out by an experiment which of the following should 
he do? 

A. Hit two atones together in o Jet gf water. 

B* Hit two atones together above the water of e lake or swloming 

pool and listen to the sound* 
C. Put his ear next to the water of a lake or swiiDiBlng pool 

•nd hit two stones together above the water. 

h, ?Lii niH Y.Qsi.l ujiuer trie water of a lake or swloiDing pool and 

hit two atones together in the water. 
E. Drop a stone into the water ana listen for the splash* 

rND OF SECTION A 
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BESl CO; I AVAIUBLE 
niA SIX-SUBJECT SURVEY INSTRUMENTS 

The basic procedure© to be rolloved in the main tesxing of the lEA Six'-Subject 
Survey were aet out in a aeries of ifianuala: 



Stage ^ lEA/m Manual for Nat ion tl Centers 

IEA/M2 Manual for School Coordiratora 
IEA/M3 Manual for Test Adminiutrators 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinators 
IEA/M3/Stage 3 Manual for Teat Administrators 



V Of .MWtNMHKU MIA, 

f VIKH AT ION 
' *' •■■ « I I • .. , , 



» I 



These manuals are available from ERIC Clearinghouse. 

The following extracts from these manuals have been appended to this particvilar 
lEA instrument to provide researchers with the minimum necessai'y test instruction 
information (e.g. » such things as the instructions on the practice items and the 
warnings concerning the amount of time left for the tert have been omitted here). 
For full details* please consult the appropriate manuals. 

The Data Bank Instrument I^umber which appears below is a new number, assigned 
since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebooK using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows: 



1: Type of Instrument 

B ■ Examination (student) 
Q » Questionnaire (student) 
T ■ Teacher questionnaire 
8 at School questionnaire 

2: Student Population 

1 ■ I 6 « II and rv 

2 « II T ° I, II and IV 

3 « III e « I and IV 

U « IV S « IV Specialist 

5 ■ 1 and II N » KA: Teacher or School questionnaire 

3: Sub fleet 

S » Science 

R ■ Reading Comprehension 
L « Literature 

M « Mother Tongue (Heading Comprehension and Literature) 
E « English as a Foreign Language 
F « French as a For. -gn Language 
C a Civi- Education 

2 « All Stage 2 Subjects 

3 « All Stage 3 Subjects 

5 ■ All Sta^e 2 and Stage 3 Subjects 

U-5: Instruicent Within Type 

One or two characters used when necessary to uniquely identify each 
instrument when there is r.ore than one instruijent of the same type. 



Inetrximent Nam e ^cit.-r.cc 7vzt Gcctior. h 
Data Bank Instrument Number ;:iG3 
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Gfc inr.trur.cnl tnur.bcr Illi'A for inalruotionj f.ivcn at trv bcRinninf; 
of thf l(OoUf-l in which ini-.triitncut Y.IVM van contained. 



1 ; » ' • • 



"You will ! ivt' 30 Kiriulco for thic test. Hcrar-i.iVcr » do not vantc tine 
if y .. ,Tir.:.„*. ari.'^wcr h .i;;<-::tion, but ]cnvc it cut and co on to the noxt. 
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SECTION B ^^^^ ^^■''» AvAlLAbU 



Let ua Imagiae you ara taking a trip to the noon in a rooket 
ship. As the rocket ship approaches close to the moon, you 
would be travelling through 

A* air. 

B. olouda. 

C. gas* 

D. apaoe without air* 

E. time. 



About how long would it take « rocket ship to reach the moon? 

A. Two hours. 

B. Several hours. 

C. A few dayi. 
S. A light-year. 
E. Several yearc. 



At different times diiring a stumy day a tree was seen 
to have oast a shadow of different length as shown In the 
diagraas below. Which diagram shows the shadow at ald-d&y 

(12.00 houxO? 




A B C D E 



The raaaon that silk kept In a refrigerator does not go sour 
is that the cold 

A. changes the water of the milk Into ice. 

B. separates the cream. 

C. slows down the action of bacteria. 

D. keeps flies away. 

E. causes a skin to form on the surface. 



Which one of the following plants is NOT grown for food? 

A. Wheat. 

B. Rice. 

C. Potato. 

B. Sugar cane. 

E. Cotton. ^-j; 



B£S1 CuiV A^AIUBLE 



John brought the akuii oi a dead animal to school. HJ.b teacher 
said BJQe did not know what the animal was but she was sure that 
It was one that preyed on other animals for its food, vmioh clue, 
do you think, led her to this oonolusion? 

A. The eye sockets faced sideways. 

B. The skull was muoh longer tt'-M it was wide. 

C. There was a projecting ridge along the top of the 
skull. 

L. Pour of the teeth were long and pointed. 

E. The ;)aws oould work sideways as well as up and down. 



While Joe was sitting under a tree* he watched a bird getting 
insects froc betv«>«»n the cracks of the bark. Which drawing shows 
the kind of beak this bird had? 




If, immediately before and after a 50 metre race, your pulse 
and breathing rates were taken, you would expect to find 

A. no change in puloe but decrease in breathing rate. 

B. an increase in pyise but no change in breathing rate. 

C. an increase in pulse and breathing rate. 

D. a decrease in pulse and breathing rate. 

E. no change in either. 
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Flowers cannot usually produce aeoda unless 

A. they are visited by insects, 
they appear in the aununer* 

C. they are on plants growing In good 8oil# 

D. they produce nectar* 

E. suitable pollen Is placed on their stigmas. 



Some seeds germinate best in the dark* others in the Ixgntf 
wniie others germinate equally well in the dark or the light ♦ 
II you wanted to ilnd out by means of an experiment to whioh 
group a certain kind ol seed belonged t you would sow some ox 
the seeds on damp blotting paper and 

A. keep them in a warm place in the dark« 

keep one batch in the light and another in the darlc* 
C. keep them in a warm place in the light* 
D« sow some on dry blotting paper and keep them in the 
light* 

E« sow some on dry blotting paper and keep them in the 
dark« 



Whioh one of the following animals does not usually live in 
the kind ol place shown? 

A. Zebras on grassy plains » 

B. Seals on rocky sea shores* 

C. Beavers on river banks* 
D* Monkeys in forests. 

E. Moles in rocky places* 



John gave some reasons why kettles and kitchen pans axe often 
made of copper* Which of his reasons was wrong? 

A. Copper is a bad conductor of heat. 

Copper is a tough metal* 
C. Copper can be polished to give a pleasing finish* 
D* Copper is easy to shape* 
E. Copper does not diSiSolve in hot water* 



What gas in the air is essential for us to breathe in order 
to live? 

A. Nitrogen 

B. Oxygen. 

C. Carbon dioxide* 
D* Hydroiren. 

E. Water vapour. 
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14* When Tom threw his rubber ball into the air, it came back to the 
ground because 



A» the air pushed it back. 

B» rubber alvaya bounces back* 

C. the earth pulled it back» 

D. the air is very light. 

E. the earth is a large magnet. 



15» Ann vaa playing with a bubble pipe* When the bubble was the size 
of the one in the picture, she took the pipe out of her mouth# 
What do you think happened to the bubble after that? 



A* It got larger for a time and then stayed at this size* 
3. It got smaller for a time and then stayed at this size# 
C. It got smaller and smaller and disappeared into the pipe* 
D* 1^ stayed on the pipe without getting larger or smaller* 
£• It became larger and larger until it burst* 



1&* Some children had made a space*shlp from wooden boxes* Today 
they are making plana lor their lirst trip to the moon* Judy 
sayst ••Scientists taxi us tnat the moon nas no atmosphere* •• 
Jack asks 9 "How can we keep in toucn with each other?" 
Which one of tne children's ideas is best? 



A* Judy says I "Let's take a garden hose to use as a 

speaking tube." 
B* Phil says. "Let's lind out from Mr. Jones wnere ne 

got nia Hearing aid. We couid take some oi those." 

C. Joe says, "Let's make sure we take enougn walkie- 
talkies with plenty oi iresn batteries." 

D. Betty says^ "Let* a Drlng along eome large megaphones 
like tne cheerleaders use." 

E. Jonn sayst "Our voices wouxd carry D6-ter on tne moon 
and there would oe no problem*" 
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Betty waa trying to take the metal screw-top oil* a jar oi jam 
out It wouldn't turn. What should Betty do in order to open tne 
jar vith the least risk of breaking it? 

A. Force the cap oil witn a screw driver. 

B. Run hot water on the glass part ol the jar» 

C. Run coid water on the cap. 
B. Hammer the cap oil. 

E. Hun hot water on the cap. 



As part ox an investigation a cuplul oi water and a similar 
cupiul 01 petrol were placed on a window sill on a hot suxmy 
day. A lew hours later it was observed that both the oups had 
less liquid in them ajnd that there was less petrol lelt than 
water ^ The experiment showed that 

A. all liquids evaporate. 

B. petrol gets hotter than water. 

C. some liquids evaporate faster than others. 

D. liquids will only evaporate in sunshine. 

E. water gets hotter than petrol. 



Some boys made a set oi cnimea by cutting lour pieces of pipe 
of diiferent lengtns from a long metal pipe and hanging them 
as shown in the picture below. Whioh of the j)ipes gave the 
lowest note when they struck it with a hammer? 




A. Pipe (X) 

B. Pipe (Y) 



C. kx\ gB^ve tne same note. 

D. You cannot tell i^ithout trying. 

E. It depends on where you hit it. 
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20. A flashlight holda two cells. In order to make it work, in 
which of tne following ways must we place the cells? 




A. As in K 

B. As in L 

C. As in M 

D» Either as in L or H 

E. None of these would do* 



END OF SECTION B 



DO NOT TURN OVER UNTiL VOU ARE TOLD TO DO SO 
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The baaic procedures to be followed in the main testing of the lEA Six-Sutject 
Survey were set out in a series of laanuals: 



Stage 2 lEA/T-il Manual for Nationtil Centers 

IEA/M2 Manual for School Coordinators 
IEA/M3 Meu:iual for Test Administrators 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinators 
IEA/M3/Stage 3 Maiiual for Teat AdiLitiistrators 

These manuals are available from ERIC Clear inghc use. 

The following extracts from these manuals have been appended to this particvilar 
lEA instrtunent to provide researchers with the minimum necessary test instruction 
information (e.g., such things as the instructions on the practice items and the 
warnings concerning the amount of time left for the test have been omitted here). 
For full details, please consult the appropriate manuals. 

The Data BanJt Instrument Number which appears below is a new number, assigned 
since the instrun.ents were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows: 
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1: Type of Inatruaent 

E « Examination (student) 
Q« Questionnaire (student) 
T » Teacher questionnaire 
S « School questionnaire 

2: Student Population 

1 « I 6 « II and IV 

2 = II 7 « I. II and IV 

3 « III 8 « I and IV 

h ^ TV S - IV Specialist 

5 « I and II N « NA; Teacher or School questionnaire 

3: Subject 

S » Science 

R = Reading Comprehension 
L = Literat\a*e 

M a Mother Tongue (Reading Compreh'^nsion and Literature) 
E « English as a Foreign Language 
F = Frencn as a Foreign Language 
C Civic Education 

2 = All Stage 2 Subjects 

3 « All Stage 3 Subjects 

5 « Ail Stage 2 and Stage i Subject a 

U-5: In8tnuLent Within Type 

One or two characters used when necessary to uniqiieiy identify each 
instrument when there is more than one instrument of the same type» 

Instruinent IJame -cienco Tqm Zvction A 



Data Bank Instrunent Niutber ^^2i:A 
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Pop II » 1). P-U 

"Now look at the front cover of Booklet U, Follow carefully while 
I read the directions to you." 

Read thv dirfctionr, to the group, civing them time to mark the ancwerr, 
to the i-Tacticc que:jtionn when those arc reached. 
I)i rcctioni:: - 

"Thin tc:a contains questions dealine with different branches of Science. 



Now try th-.-r^e throe questions for practice. Fill in the space of your 
cJiOijen ar.r.ver on the answer card in Section L." 
Then say:- • 

"You will have 6o iriinutes for this test. Work an quickly as you can. 
iJo not wa:-,te tine if you cannot answer a question, but leave it and 
C.o on to the next. Are there any questions?" 
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Thij; tout containu questions dealing with different branches of 
Science* Some you will know about from your school workt some from 
your general knowledge and others you will be able to answer by using 
commonsense* Othors you may not be able to do. Do not waste time over 
qu^^stion^ you cannot do; leave them and go on to the next question. You 
cjn cou:e back to quoation^s you have missed later* if you have time. You 
may answer even if you are not quite sure* but do not guess blindly* 

Each of tho questions or unfinished statements in this test is 
followed by five suggested answers* lettered AfBfCiD* and E. You have 
to decide which one answer you think best and then on your answer card 
make a solid pencil mark in the oval containing the correct answer letter. 

Here is an example of how to fill in the answer on your answer card* 
Remember that the examples given on this page are to be answered in the 
section marked L on your answer oard# 

1. How long does the earth take to travel once around the sun? 

A* A day* 

B. A week. 

C. A month. 
J). A year. 

S. None of the above. 

Since the earth travels round the sun in a year* the answer space D 
should be marked. This has been done on the answer card for the question 1 
in the example section L. 

Now try these three questions for practice. Pill in the space of 
your chosen answer on the answer card in section L. 

2. Water would be turned into ice by 

A. heating it* 

B. stirring it quickly. 

C. putting salt in it. 

D» pouring it into a shallow dish. 
E* cooling it* 

5* Which day of the year in the southern hemisphere has the longest 
period of daylight? 

A. 2l3t January. 

B. 21st March* 

C. 22nd December. 
D* 2 5rd September* 
E. 22nd June. 

•iometimes you may be aaked to pick out the one wrong answer or the 
one thit does not fit in with the others. 

4. Vhich of the following does NOT belong to the same group as the others? 

A. Eagle. 

B. Lion* 

C. Mouse. 

D. Elephant. 

E. Deer. 
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1 • About how long would it take a rookat ahip to reach the stoon? 

A. Two hours* 

B. Several hours. 

C. A few daya. 

D. A light-year. 

E. Several years. 



2* Vhioh of the following stateiaentB ia trve about seeds? 

A. All plants produce seeds. 

B. All fruits contain a large number of seeds. 

C. All seeds are good to eat. 

D. Every seed contains a young plant, stored food and a 
seed coat. 

B. The food stored in seeds is always in the cotyledon. 



Vhioh of these substances is found in every living cell? 



A. Protein. 

B. Chlorophyll. 

C. Cellulose. 

D. Starch. 

B. Haemoglobin. 



4* While Joe was sitting under a tree, he watched a bird getting 

insects from between the cracks oJT the bark, \ifhich drawing shows 
the kind of beak this bird had? 
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Oiie of tho following lists of smai'. invertebrate animals contains 
only insecta. VHiich one is it? 

A. Houeeflies, Spiders, Mosquitoes, Voodlioe. 

B. Millipedes, Butterflies, Houaefliea, Mosquitoes. 

C. Butterflies, Anta, Cockroaches, Bouseflies. 

D. Cockroaches, Butterflies, Spiders, Mosquitoes. 
£. Ants, Moths, Beetles, Centipedes. 



Which of the following organs is NOT situated in the abdomen? 

A. Liver. 

B. Kidney. 

C. Stomach. 
B. Bladder. 
E. Heart. 



The serving of reheated meat in restaurants is often dtecoursffsd end sane- 
tlxpes pcohQ)itai by Ian Which of the following is themain reason for this? 

A. Most people do not like it* 

B. Valuable mineral salta are lost on reheating. 

C. It is uneoonomio to heat food twice. 

D. Bacteria will multiply quickly on the warmed up meat. 

E. Reheating causes a reduction m protein content • 

Tissue from a cow is shown on analysis to contain protein^ a 
small amoxmt of fat, some iron, and large quantities of 
vitamins A and D. Which part of the body did it come from? 

A. Muscles. 

B. Kidney. 

C. Liver. 

D. Heart. 

E. Brain. 

Which of the following experimental procedures would sarre best to 
determine the effectiveness of inoculating children against 
measles? 

A. Take 50 children who have never had measles and expose 
them to the disease and then inoculate all of them. 

B. Inoculate 25 of 50 children who have neve:.* had measles 
and then expose all 50 of them to the disease. 

C. Inoculate 50 children who have not had measles and then 
expose all of them to the disease. 

D. Take a random sample of 50 children, inoculate 25 of them 
and then expose all 50 of them to the disease. 

K. Take a random r^.vmple of 50 children, inoculate all of them 
and ther expose 23 of them to the disease. 
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Why la It that your body temperatiu^e does not fall ayan though 
you lose heat continually? 

A* The blood dlatributae heat round the body. 

B. Respiration reaults in the liberation of heat* 

C* Heat is constantly bein« abaorbad from the sun. 

D. Bot meals are eaten regularly. 

E. Varm clothes are good insula tora. 



John put some seeds on molat cotton wool in a dish. 

Jane put some seeds of the same kind Into a glass 

full of water by the side of his. After twe 

days John's saada aproutad but nothing aeamed to happan to 

Jane*8. Which of the following ia the most probable explanation? 

A. Jane*§ seeds had baan kept dry for too long. 

B. Jane did not allov her aaeda enough air. 

C. Jane did not put the glaaa in a vara enough plaoe. 

D. Jane should have used a different kind of aaed. 
B. Jane did not uaa any cotton vool. 



When alcohol ia bumad in air> vater ia formed. Anothor product of 
the oombuation ia a gaa which tuma lime water cloudy. Consider the 
following three atatamanta with regard to thaaa two faota 

Statamenta . 

I. Carbon ia a oonatituant alamant of aloohol. • 
ZI. Hydrogen ia a oonatituant aleaant of aloohol. 
III. (htygen ia a oonatituant element of aloohol. 

Which atatement or combination of thaaa atatamenta can be 
deduced from the twe facta giran? 



A. I and II. 

B. I, II and III. 

C. I and IXI. 

D. II and III. 

E. I only. 



Whan 2 g of zinc and 1 g of aulphur are heated together* praotioally 
no zinc or aulphur remain^ after the compound sine aulphide is formed 
What happens if 2 g zinc are heated with 2 g of aulphur? 

A. Zino sulphide containing approximately twioe aa much sulphur 
is formed. 

B. Approximately 1 g of aulphur will be left over. 

C. Approximately 1 g of zino will be left over. 
B. Approximately 1 g of eaoh will be left over. 
E. No reaction will occur. 
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Heating a mixture of powdered iron and sulphur will result in 
the formation of 

At 0 single eleoentt 

B, two other elements. 

C. a ;<olution. 
an alloy. 

E» a compound. 



A clear Lolution of substance X is added to a clear 
aolutio;. of sabstance Y. :;o colour chan.-e is observed, 
^hich of the followtni^ would pr»Tl4e tvldence that in spite 
mc c:.:jji^q m colour a chenical reaction h:^d taken place* 

A. v.roduct is soluble in water. 

The rioliations of X aiid Y can be mixec'. in all 

•^roportions a:iu ati]l ,,ive the same result. 
\ ?here in a rise of temperature whei* the tv/o 

nolutiona are mixeu. 
:^ The final liquid is shown to be neutral by usin/r 

an indicator. 

::. The experiment f^ives the same result when different 
concentrations of the two solutions are used ♦ 

Which of the following is the correct arrangement of apparatus for 
preparing ^ produced by the action of a liquid on a solid? 
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17. A"hlch r>. thp t" 1.owim.«: methods would you employ in order 
to obt.nin o.'pper from copper oxide'-' You ma.-'- find that 
y<>ur ki.nwl*>d.-f» nf the activity aeriea will heir you. 

A. Heat copper oxide with silver* 

B. Pass hydrogen through copper oxide suspended in 
cold water. 

C. Pa .-.8 hydrogen over hot copper oxide. 

D. Heat copper oxide with dilute hydrochloric acid. 

E. Pass steam over hot copper oxide. 

16. We MD explain chemical changes in teros of the gain or loss or 
sharing of 

A. electrons furthest froa the nucleus of the atom. 

B. electrons closest to the nucleus of the atea. 

C. electrons from the nucleus of the atom* 

D. protons from the nucleus of the atom. 
B. neutrons from the nucleus of the atom. 

Items 19 and 20 refer to the following table. 



Substance Blectrioal Melting Boiling Effect of Beating 
Conductivity Point Point in Air 



p 


Good when solid 
or liquid 


97^C 


889®C 


Burns to form a single 
oxide which forms an al- 
kaline solution in water. 




Nonconductor 


113**C 


444®C 


Buriis to form a single 
oxide which forms an 
acidic solution in water. 


R 


Nonconductor 




80*'C 


Burns to form carbon 
dioxide and water. 


S 


Nonconductor 
when solid, 
good conductor 
when molten 


800^0 


1413®C 


Melts; no new subatanoe 
formed. 



19# vnileh substance could be a metallic element? 

Ae Substance ?. 

Be Substance Qe 

Ca Substance Ra 

D. Substance Sa 

Sa None of these* 



20a Which substance woulc] not cban/;c in wei;?ht when heated in airV 

Aa Substance Pa 

Ba Substance Q. 

Ce Substance 

Da Substance Sa 

Ea None of thesea 
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Mary and Jane each bought the same kind of rubber ball* Mary 
said. '*My ball bounoes b«tter than yours." Jane replied* "I^d 
like to aee you prove that." VHiat should Mary do? 

A. Drop both balls from the saae height and notloe vhioh 
bounoes higher. 

B. Throw both balls against a vail «tnd see hov far each 
ball bounoes off the wall. 

C. Drop the two balls from different heights and notice whioh 
bounoes higher. 

D. Throw the balls down against the floor and see how 
high they bounoo. 

E. Feel the balls by hand to find whioh is the harder* 



The measuring cylinder contains a certain Tolums of water. The 
enlarged figure shows a view of the surface of the water aa 
seen from the side. Vfhat is the volume of the water 7 




A. 50 cm 

B. 49 cm 

C. 46 cm 

D. 47 cm 

E. 46 cm 



It la said that, dressed in the same way, a man would be ablt 
to jump higher on the Moon than on the Earth. Which of the 
following 13 the best explanation of this? 

A. His mass is less when he is on the Moon. 

B. The force o! gravity is less on the Moon than 
on the Earth. 

C. His distance from the Earth Is /greater when he 

Is on the Mnon. 
?. There lo no air on the "oon to offer resistance. 
Kewton's I,aws of Wotioii do not apply on the Moon. 



w ^^^^ 
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24» What happens to the balloon when the air in the bottle is 
extracted by a vacuum pump" 



Vacxium 
Tump 



A» It increases in volume^ 

B. It does not change in volume. 

C. It decreases in volume « 

It decreases in volume at first 
but then increases. 
E. It is sucked into its tube. 




Rubber 
Stopper 



Balloon 



25 • The diagrams show rings bein^T pul?.ed by different forces 

in the same plane* V/hich ring is in equilibrium under the 
action of the ^iven forces 



5N 



5N ' 

5N 



2N 

^^^^^^^ 




5N 
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26. Using tht apparatu* ahawn tn the figure below, 100g of water 

at 20 C wae poured into the euter oontaiaer ? and Its temperature 
read at int^rvalE froa theomometer 2* At the same time 100g of 
wat^r at 30 C wus poured into the inner oontainer Q and its 
temperature read intervale from thermometer U Which of the 
following graph© best repieaenta the changes in the temperatures 
of the water in the two containers. 




Hot 



I) 



— '1 ml 
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Under which of the following conditions does water evaporate fastest? 

A* On a hot and dry day* 
B. On a hot and aoist day. 
C* ; On k oold and dry day* 
B. On a '^old and antt day* 

E* On a calm and moiat day. 



28. The crews of two chips at sea can oooaunlcate with each other 
by shouting through loudhailers. It is impossible for the 
crews of spaceships a similar distance apart in space to do 
this because 

A. the temperature Is too loir. 

B. the sound is refleoted. 

C* the pressure is too high inside the spaoa ship* 

B. the sound barrier has heen hrokene 

S* there is no air. 



29. Jane was trying to find out vhloh things she oould plok up 
Ylth a magnat* Vlth vloloh one of the following would she 
HOT suoooed? 

A. A magnetic compass needle. 

B. A 8 tool sorev. 
G» An Iron nail* 

B. A sewing needle. 

S. A brass paper fastener. 



30. fhe following diagram shows a lifting oiroult in a oar. 




/ 



Fuse F would most probably be made of 

A. thin wire vlth low melting point. 

B. thick wire with low melting point. 

C. thlok wire with high melting point. 
B. thin wire with high melting point. 

E. the same wire as the oonneotlng leads < 
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Quest iona 51 and 5^' refer to the following diagram which shows 
an arrangement of apparatus which can be used to show that an 
animal gives out carbon dioxide in respiration* 




1 



a 





Pomp 



1 oontsins a aubstanoe which removes carbon dioxide from sir* 

2 tind 4 both contain a liquid which changes in appearance when 
carbon dioxide passes through it. 

31 . Of the following kinds of containers for the animal which 
one would give the quickest result? 



A. 
B. 
C. 
D. 

V 



A small container. 

A large container. 

A container in brif;:ht light. 

A container covered with a dark cloth. 

A container in which the air is kept moist 

bv means of 'vet cotton wool. 



32. If air leakeri into chamber 3^ which one of the followinf: effects 
wcvld be seen" 

A. The liquid in 4 would change mor- rapidly. 

B. The rate of bubblin/T in 2 would slow down or stop. 
The rate of bubbling: in 4 would slow down or stop, 
liquid would pass from 4 into 5» 

A. The liquid in 2 woul'3 chan'^e more rapidly. 
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53. A snnll aa:..i>le o ;' a nixture of liquids with differant boilirr^ 
roints ir to be oeparnted into it3 components by distillation, 
".'hich of the followin- sets of apparatus is most suitable for 
carryin" this out and for detenninin.-: the temperature at which 
each of the co.-nponentc of the .nixture boiled - 
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y 



V / 



B 




lb 



I) 



Thermometer 



?5, 




Oil 



'.olifl 
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In oruer to decide whether a substance is pure the apparatus 
illustrated above is used to find its n^eltin^ point* The 
neltir. ^ point of the pure F^ubntance is known. Which one of 
the foilowinr i-> the most important in choosin/r the oil to use? 

A ♦ ?he oil should be colourless^ 

^« The ^il rhould boil at the same tenperature as the 
r.^lt.!:, • :oi!:t tho j uro r?olid* 

*. The oil r^hould boil at least ten decrees 
hir:her than the neltin^^ point of the sol id • 
The oil should boil at a tenj^erature at 
leant te*\ de^^rees lower than the neltinr; 
point of the solid* 

10. The oil should have a hi^h density. 
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It is unwise to condense the vapour of a liquid with a 

boilinf^ point of 240 C in a glass water-cooled condenser because 

A, the vapour might react with the water, 

P. the vapour will not be condensed, 

C. the condenser will probably crack, 

D. the water will boil, 

E. solid will form and block the condenser. 
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A :/:::i:-»M* -W ^1 ^ : r'p:; I n-^l t.i 0*1;"^ have to tested to find 
out '.vhc'ther ?r r.ot ^ii^y will encn corvi.ict electricity and^ 
if S0| w;\at : ro.i-.:ctr: are liberated. 

"n*.- '.r**.:' .V . v, ?;;:ic^: c!* f. -lowl::* : ieces 

of a^yrirMt^:r. i r*^ :: - rt v/)irr; connected between 

voin^s X rw\ i 

(All the beuV^ero and tubor^ are made of rlass, the electrodes 
of carbo:., a;;'i solutior.c are nhown shaded.) 




V* 
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36. Otie end of a well-Insulated copper bar is heated and the other 
kept cald, as ahovvn In the figure. The temr^Z'^ture at different 
points on the bar can be read by thermometers dipping into snail 
holes at ^ and S. The distances between F and Q is 1.0 cm. 

an^ the drawing is to scale. 




Insulating 
Material; 



The temperature falls uniformly along the bar, and it is required 
to find the temperature gradient, or fall in temperature for unit 
length. 

The two thermometers to be read for this purpose should be those 
placed at 

A. F and Q 

B. F and R 

C. F and S 

D. Q and S 
£. H and S 

39. A spirit level is placed on the top of a table and viewed from 
above when it appears as shown in the diagram. Which of the 
points P,Q,R and S should be raised as a first step towards 
making the table level? 

A. P 

B. Q 

C. R 

D. S 

E. Any one of the above 
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A meter has a pointer V which moves over a atrip mirror MI-*' 
and a scale When photorraphed at an angle, the meter 

appears as shown, where R is the reflection of the pointer 
in the TTiirr-'r. 

• hat 1. t,h<? pori'»»ct muter readinf^ 



A. Between 6 

B* 7 unita. 

C» Between 7 

D. 8 units. 

B* Between 6 



and 7 units, 
and 8 units, 
oni 9 units. 




END OF SECTION A 
DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO SO 
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The baaic procedures to be followed in the nain testing of the lEA Six-Sutject 
Svurvey were set out in a seriea of manuala: 

Stage 2 lEA/Ml Manual for National Centers 

lEA/M? Manual for School Coordinators 
IBA/K3 Manual for Test Adjninistrators 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Majiual for School Coordinators 
IEA/M3/Stage 3 Manual for Teat Administrators 

These manuals are available from ERIC Clearinghouse. 

The following extracts from these manuals have been appended to this particular 
lEA instrument to provide researchers with the minimua necessary teat instruction 
information (e.g., such things as the instructions on the practice items and the 
warnings concerning the amount of time left for the test have been omitted here). 
For full details, please consult the appropriate manuals. 

The Da^'Si Bani Instrument Number which appears below ia a new number; assigned 
since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable ia 
derived. The key to the new instrument numbers ia as follows: 
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1; Type of Instrument 

E B Examination (student) 
Q « Questionnaire (student) 
T » Teacher questionnaire 
S ■> School questionnaire 

2: Student Population 

1 » I 6 « II and IV 

2 « II T « I, II and IV 

3 " III e « I and IV 

U « IV S K IV Specialist 

5 • 1 and II N » NA: Teacher or School questionnaire 

3: Subject 

S » Science 

B « Beading Comprehension 
L " Literature 

M » Mother Tongue (Reading Comprehension and Literature) 
E « English as a Foreign Language 
F « French as a Foreign Language 
C « Civic Education 

2 K All Stage 2 Subjects 

3 «= All Stage 3 Subjects 

5 • Ail Stage 2 and Stage 3 Subjects 

i*-5t InatruKent Within T.Ype 

One or two characters used when necessary to uniquely identify each 
instrument when there is more thar. one instrument of the same type. 

Instmment Hame Sgionoe Tezt Section B 
Dfata Bank Instrument Number 



E2SB 
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See inntrumcnt nutiiber KPHA for instructions (^iven at tnc befiinning 
of the booklet in which instruniont Ei*SB van contained • 



Pop 11, p. 5 



"We ore now ready to begin section The answers to questions in 
thin ncction are to be marked in part B on the answer card. Find part 
h or* your answer card." 

Indicate Section B on the answer card. Then say:- 

"You will have 60 minutes for Section B of the test. Kciucmbcr, do not waste 
tlir.c if you cunnot fcLiiSwer a quest ion> but leave it and on to the 
ncxtt Are there any questions?" 
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1. The sun la the only body in our solar system that ^Ives cff 

larffe aaounta of light and heat* We aee the moon because it is 

A. refleoti&ff light from the aun. 

B. «;ithftut an atmosphere. 

C. a atar* 

D. the biggest object in the solar syst'^a. 

E. nearer the earth than the aun. 



2. In an experiment green leavea were put in a Jar and the apparatus 
was kept in the dark. Lime water was turned cloudy by the gas 
that formed in the Jar. Which of the following gives the best 
explanation of this reault? 

A. 0^ was produced by photosynthesis. 

B. O2 waa produced by respiration* 

C. waa produced by respiration. 

D. 0^ was used up in reapiration. 

E. waa produced by photosynthesis. 



3* John brought the skull of an animal to school. His teacher 

said she did not know what the animal was but she was sure that 
it waa one that preyed on other animal s for its food. Which 
cluSf do you think t led her to this conclusion? 

A The eye sockets faced eiaewi»ys. 

B. The akull was much longer than it was wide. 

C. There was a projecting ridge along the top of the skull. 

D. Pour of the teeth were long and pointed. 

E. The Jaws could work sideways as well as up and down. 
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^..i wnr:t<?i t^- le-irn whicii ol* three tyj^ec of soil- clav, sand 
.^r io"»-:.- be best for ^^rowln'- beans* He found throe 

;i ov;f*r .^<^to* :ut '\ viifferent ty^e soil la each pot, and 

•^^^ : tr <^ Li.ir.t* or .:' I i:: e-^c};, shov;n in the 

\v^'.':ni,r* * Vict* ; them i*oae ny ci le vm the winc'ow sill uixd 




y.y -.,03 Toia*c experinent ?TOT a ^ool one for hie purnnae'* 

A. The i^lantc i.-: one pot K-^t; n^re S'unlii^ht than the 

pl:t:it3 in the other pots. 
3. The c'im^>un^ of :joii in e?Ach i t was not the same. 
C* One i'ot Gho\;ld have been Placed in the dark. 

Ton should hnve use;; different amounts of water. 

Tae i.lants w-^uld r^ot too h" t on the window sill* 




]r. hv^th and I. 
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6. The energy for photoayntheais is 

A. ohloroihyll. 

B. ohloroplaats. 

C. aunllght. 

D. carbohydrate a. 

E. carbon dioxide* 



(^•nerally obtained from 
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7* Wie diagram below shows an example of interdependence among 
aquatic organisma. During the day the organisms either use 
up or give off (a) or (£) as shown by the arrows. Choose 
the right answer for (a) and (£) from the alternatives given. 




PlAMT 



A. a is oxygen €md b is carbon dioxide, 

B. a is oxygen and b is carbohydrate, 

C. a is nitrogen and b is carbon dioxide. 

D. a is carbon dioxida and b is oxygen. 

E. a is carbon dioxide and b is carbohydrate. 




8. What doaa an active muscle, that is, a mu«4cle which la doing 
wor'«, give up to the blood? 

A. Carbon dioxide. 
"B. Oxygen. 

C. Nitrogen. 

D. Vitamin B. 

E. Glucose, 

J. The Ar.-fes nre hi -^h Tiou::tains i;* .'outh /unerica and their 

inhabitants ^ive a..d w ^ri. at hi.;h nltitu<ies. These people 
have alu-irt t7/ice ai. many red corpuscles iu their blood as 
■10 the re'-irle liviii: in the valleys. ".Vhich one of the I'ol- 
1 jwiii," 1:; ".:.e bent exrianatijr: o; thir*? 

1?: the -..iOes there irs less air pressure actin - on the inhab- 
i*-^nto' bl''^~ vescel:: ar. . ho new re- corpui^ci es car* be pro- 
j-ioe ! 'e ■■^'-jicui,.' . 

; c^-. f T. r i:- " 1 '-•r n;; v,mt :jf oxy 'en in the air of 

i:.e leo t:.e ^. . .i t-'i.-. ^le-iti^e ;r. • *- f.eefi/ iu jroer t'- 
ir.crea£;e ti.e t -tal -^rno-iriV .r xy :er. i;. tiieir iun';'s. 
In the '.ryiec ti^ere . lersLi ox;-;'e^2 eiiterin-'; the lun'^s of the 
i;ihabitar.ti; so that an ir.orease in the number oT red corpun- 
ciec <;:;a'^le." a lai' (r p^Oj orti \-; 'i;' this oxy^;e;; to be absorbed, 
. Inhabitants of the An'ies ne^l more red corpuscles to transport 
oxy':en throup-h the blood vessels because there ir- less oxy :en 
in the air thev breathe. 
:•:, ?h« lower air pressure in the Andes causes blood to -tirculate 
nore quickly through the blood vessels and so more rtd cor- 
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^■\ W : •** : ii V. are aspects of the reproductive process* 

.vhich v>;:e the: :mst occur before we can be certain that 
f erti lisati ha:_: taken place*" 

- :v::}t flr:^] a rn-.tt*. 

..e : ;'ic*. X ve orr^B^iu must be prjduced* 
?he r.\ioleus o:^ a male ^^raiaete must fuse with that 
a f^^rnale gamete, 
i;. A spermatozoon must reach an e^j cell. 
£• A fenale ramete must provide a store of food for the 
enory o. 

11. 1 aint arplied to an Iron surface prevents the iron from 

rustin:: bv 

A. rreventin/^ nitro^^en from comin,';^ in contact with the iron* 

reacting; chemically with the iron. 
Z. preventing carbon dioxide from coming in contact with 

the i:*on. 

r.i .x;.: the surface ©f the iron smoother 
. rrevpniin*^ oxygen and moisture from comings in contact 
with the iron. 



12. Flour is a fiue powdor obtained by Trir^dinc vvh<:at or otViOr 

cereal c^aUiB^ A i.dlc oT :;r/iin burac oiily very nlowiy vvhcruaa 
flour duot ouaponciod in air is explosive, ^./hich of thu 
followinc is tho be^t explanation of this? 

A. The heat producec; \vhen small particloo burn ic f^rcitor 
than the heat px^oducod by the burninj of lari^o r;ar'viclc3 
of the same substance. • 

B# Grinding the jrain changes its ciion;ical coKvpocitioju 

C. ?or the same quantity of the material, snail particles 
have a ,ijreater surface area in cox; tact v/ith air tlvai* 
large particl -s. 

D. Small particles possess more energy ti-^ar^ lar^-c parwiclca. 
The flour burns completely whereas the pile oT :;rain docs 
not* 

13. Two riven eler^ents cor.bine to form a poisonous compound, wnxcn 
of the following conclusions about the properties of these two 
elements f-an be drawn from this : "formation" 

A. th e] omer. tc are certainly poisonous. 

B. At least one element is certainly poisonous, 
-^ne element is poisonous, the other is not^ 
Neither <^-oment in poisonous. 

\*ei ther ernent need be :^oisJonouG. 
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14. A test tuba ooated with iron filings on the inside was olajnped 
vertically in a beaker of water. Water gradually rose a 
short distance in the test tube as shown in the sketch. 



'—IRON PlLlNdS 



Of the following, the best explanatio.. of t..is is that 

A. water Cv^ndenses inside the tube. 

B. the iron gives off a gas which die olves in the water. 

C. the rust which replaces the iron taKes up less space than 
the iron. 

D. the iron reacts with oxygen from the air inside the tube. 

E. oxygen from inside the tube dissolves in the water. 



15. The presence of ions in a given pater solution is most 
directly detected by 

A. findin/;; out if the solution conducts electricity^ 

B. measurinr; the deoaity of the solution and comparing it 
with those o; the pure solute and water. 

C. finding out if the solution has an electric charge. 

D. evaporating the solution and testing the residue for 
conductivity. 

E. adding an ionic substance and seeing if there is a 
reaction . 

16. Which one of the following elements forms an oxide which 
turns red litmus paper blue when added to water'' 



A. 


jhosphoruQ- 


3. 


Carbon. 


r ^ 


Iron 




. ulphur. 







17. In which the f ^liowinr: cases will he^^^t be generated' 



1, v/her: codiuir: hyaroxiae dissolveo in water* 
?♦ »Vher. water is (ieconrnsed, 

Vh4* ' ter evaporates. 



7 

J ♦ 
4. 



5* '''he. 



j^entrated sulrhuric acid dissolves in water. 
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1 nr. : b . 
3 and 4. 
T). 3, 4 and 5. 
•5. ?, 3, 4 ann p 
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18. lou llnd what appear to be aalt (podium chloride) 

deposits. In order to learn what the deposits are, whioh of 
the following items of information would be moat valuable? 

A. Percentage of aodiua chloride in the sample* 

B. Percentage of magnesium chloride in the sample* 

C. Specific gravity of the sample. 

D* Chemical composition of the oaxaiple* 
E. Solubility in water of the sample* 



19. Which 19 the most suitable apparatus from those shown below 

for collecting pure oxygen /-as by a student in a school laboratory? 




20* Which ene ef the fellewing substances does not consist mainly 
of carben atoms? 



Diamond • 
Graphite. 
Seo t • 

Ruby. 
Charcoal, 

21. An iron container is evacuated and weighed. Then it is f Iliad 
with hjdrogen gas and weighed again. 




The weight 01 the container full of hydrogen compared to the 
weight of the evacuated container is 



A* 




Ae less* 
B. greater • 
the same^ 

greater or leas depending on the voliune of the fras 
in the container. 

greater or less depending on the temparature of the 
gas in the oontainero 



J3e 



4B 
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22. Ann waa playing with a bubble plpe« When the bubble %ras the 
size of the one In the picture, she took the pipe out of her 
mouth. What do you think happened to the bubble after that? 




A. It sot larger for a time and then stayed at this else. 

B. It got amaller for a time and then stayed at this size* 

C. It got saaller and smaller and disappeared Into the pipe* 
I). It stayed on the pipe without getting larger or smaller. 
B. It beoaae larger and larger until it burst. 

23. The objects and R of weij^ht 15N, 20 N and 7 N, are 

hung with a light thread as shovm in the figure. 




What is the tension between P and 



A. 
B. 
C. 
D. 
E. 



42 r 

35 ;: 
27 :: 

7 •; 
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24* A uniform rod, pivoted at Its centre, Is aoted on by two foroea 
In the same plane. In whloh oase 1& there a turning effeot? 



A 



B 



k\OH 



Ion 



A Ion 



V lOH 



C 10 N ^ 



Ion 



k lOH 



A ION 



25, The advantane of using a lever such as that shoim in the 
diagram to raise a weight W Instead of lifting it directly 
is that 




A. lass energy is required. 

B. it ia quicker. 

C. less force is needed. 

D. lass movement is required. 

E. less work has to be done. 
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26. Some boys made a aet of ohlmes by cutting four pieces of pipe 
of different lengths from a long metal pipe and hanginff them 
as shown In the picture below. Which of the pipes gave the 
lowest note when they struck It with a hammer? 



(x) 

1[ 



A. 
B. 
C. 
D. 
E. 



It 



"5 



(y) 



Pipe 
Pipe 

All gave the same note. 

You cannot tell without trying. 

It depends on where you hit It. 



27. Petir balls, Q, R and S shown to scale In the figures, 
are made of different materials, but have the same weight* 







Whloh one of the following statements about their densities 
Is true? 

A. They all have the same density. 

B. You oannet know anything about their densities* 

C. Which one has the highest density depends on how the 
volumes are measured* 

D. P has the highest deaslty. 

E. H has the highest density* 

26* A metal tray feels colder to touch than Its plastic handle* 
This Is because 



A. metal always has a lower temperature than plastic. 

B. metal radiates much more heat than plastic and so 
cools more quickly. 

C* metal conducts the heat away from your hand better 

than plastic. 
D* plastic Is a better heat conductor than metal. 
E. a smooth surface allows a closer contact than a 

roxjgh one. 
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29* X, Y and Z rapreaant three lamps In a circuit * which also 

includes a battery and a switch S. When the switch la open 
X fails to lig^t while Y and Z do. Which one of the following 
circuits is it? 




30« The figure shows a box with four terminala, Qt R And S. 
The following observations were made. 

1* There is a certain amount of resistance between P and Q« 
2. Resistance between P and R is twice that between P and Q. 
5« There is not any appreciable resistance between (i and S« 




Which of the following circuits is most likely to be within 
the box, assuming the resistances shown to be equal? 



P 

</ 



1 



R ' 



1 I 



' 0^ wvA^— I- Vi 
I P 



0- 



-0 



: 



A 



c 
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Queatinna 51, 5.', 35 and 54 refer to the following diagrami 




Animals take in oxygen and give out carbon-dioxide. Ordinary 
air contains very little carbon-dioxide. 

Which of the following 18 measurad with this apparatus? 

A. The rate of movement of the animal. 

B. The amovait of heat produced by the animal. 

C. The rate of respiration of the animal. 

D. The effect of carbon dioxide on the animal. 

E. The amount of carbon-dioxide absorbed by the animal. 

Why are a water bath and thermometer used? 

A. To keep the animal cool. 

B. To keep the animal warm. 

C. To keep the temperature from changing. 

D. To prevent leakage of gases from the apparatus. 

E. To keep thp pressure constant around the animal. 

Which one of the following is true after 5 minutes? 

A, The volume of air enclosed in the apparatus has increased. 
7;. The volume of air enclosed in the apparatus has decreased, 
c. :.o change has taken place. 

D* No further movement of the oil drop can be expected* 
E, The oil drop will now becin to move in the other 
direction. 
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34. 



35. 



r>y which one of the following methods could the apiiaratus 

be made more sen«9itive to small chanfiea of voluji»7 

A, By usinf^; a smaller test tube. 

1^. 3y raiainr the temperature of the water. 

C. By usin^ more of the carbon dioxide absorbent. 

D. By using a wider tube for the oil drop. 

n. By usinc a narrower tube for the oil drop. 



The apparatus shown below is assembled to reduce copper (II ) 
oxide with hydrogen gas. 



Hydrogen gas is produced in generator 'K' and is passed 
over hot copper (ll) oxide in glass tube. 'M*. Tiny droplets 
of water collect on the inside of tubes *M* and 'N*. These 
droplets could possibly come from the generator *K'» being 
carried through into the rest of the apparatus by the stream 
of hydrogen. In order to test the truth of this explanation 
it would be best to 



A, heat tube HV further 

B, heat the generator 'K* 

C, add a calcium chloride drying tube at the right of tube 



D. add dry calcium chloride to tube 'L' 

E, try to produce hydrogen by the reaction of zinc with a 
different acid. 



DILUTE X» 
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V 



v..:. 





\ r 



A substance hao a boilin/r point of -100 C» n 
state it is less dense than air and soluble ir* 
the diacramo above select the one roprcccntii;/; 
suitable apparatus by which to collect the c&s. 



ito ;;:iOoouo 
the most 
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Wr.ich one oV lK- following correctly liiJtG the errors in the 
apparar us diaera;:i shown above for preparing a water-insoluble 
gan? 

A» The tliistlo funnel tubo goen below the level of the 
liquid in the reaction flank, and the wash bottle is 
connected thf» wron^ way round. 

B. The lcvt*l jf the water in the trough is too low^ and 
the tjibe lr-!,.,iing \o the wash bottle doec not come from 
ho low t ho I'^vel of t.he liquid in the reaction flask, 

C. The w;j:Mi i.-.'ttle in connected th^ wron.i way arounr^, and 
nr, leve'. f :iquid i:) nnown in the bowl of the chistle 

i:. Th*^ t!il:-*u- rvinnc 1 t\ib<' ^^cou triow the l^*vel of the 
Li qui 1 in ■ i-.f^ rr-tOLion flashy -uid the level of the 
water in t^-" troupji ii^ tor- low. 

1 .»f t:.f vnt.'r in tho trough i:^ tor* low, and 
t.h" w^sii t^'.'it ir. ■^onnei^t.f.ni ♦.he wrong way around. 



4- 
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nUt^jtiotut 56, 5< and 40 refer to the following circuit diagram. 



w 






For the following queations, indicate the letter denoting 
the appropriaiie responses in the blank spaoea on the answer 
card* 



38 • Indicate where you woald plaoe a owltoh to out off lamp L, 
only. 



59- Indicate where you would plaoe a variable resistor to dim 
both lamps. 



40* Indicate where you would place a variahie resistor to dim 
lamp only. 
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lEA SIX-SUBJECT SURVEY Ir^STRU^OTS n^ivmoiL 

The basic procedxires to be rollowed in the main testing of the lEA Six-Subject 
Surrey vere set out in a series of manuals: 

Stage 2 lEA/Ml Manual for .National Centers " ^DVi"loN4*t'iriM 

1SA/M2 Manual for School Coordinators ""'''"loUAnoN"'* 

IEA./M3 Manual for Teat Administrators ^".,"','1', ."'.'^ . 
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Stage 3 IEA/*I€ /?tage 3 Manual for National Centers V s 

IEA/M2/Stage 3 Manual for School Coordinators s' ''• s^ 

IEA/M3/Stage 3 Manual for Teat Administrators 

These manuals are available from ERIC Clearirgnouse. 

The following extracts from these manuals have been appended to thin particular 
lEA instrument to provide rerearchers with the minimum necessary t'^Ft instruction 
information (e.g»> such things as the instructions on the practice items and the 
warnings conceminfr the amount of tim« left for the test have been omitted here)^ 
For full details t please consult the appropriate manuals • 

The Data Bank Instrument Number which appears below is a new nvunber, assigned 
since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings* Each 
such variable is naaed in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to th*'* new instrument numbers is as follows: 

1: Ty^e of Instrument 

E ■ Examination (student) 
Q s Questionnaire (student) 
T w Teacher questionnaire 
S c School questionnaire 

2: Student Population 

1 B I 6 « II and TV 

2 « II T « I» II and IV 

3 ^ III 8 = I and IV 

1* « IV S » IV Specialist 

5 » I and II N » KA: Teacher or School questionnaire 

3: Subject 

S « Science 

H » Reading Comprehension 
h « Literature 

M » Mother Tongue (Reading Comprehension and Literature) 
E = English as a Foroign Language 
F a French as a Foreigjn Language 
C » Civij Education 

2 « All Stage 2 Subjects 

3 e All Stage 3 Subjects 

5 • Ail Stage 2 and Stage 3 Subjects 

U-5 ; Instrument Within Type 

One or two characters used when necessary to uniquely identi-y each 
instr\unent when tnere is more than one instrument of the same type. 

Instrxment IJame Science Test Section A 



Data Bank Instrument Number E^SA 
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lr:A/M5 
Pot IV, 1 . 

"liow look at the front cover of liooklet 10. Follow cureTully while 1 
read t};e directions to you." 

Head thtr directions to the c^^'^P* {divine them time to mark the answers 
to the practice questions when these are reached. 
I. irection^;: - 

"This t^-.'v contains questions dealing with different branches of Science. 



How try the riext three questions for practice* Fill in the space of your 
chosen answer on the answer card in Section L." 

"We are now ready to begin Section A. The answers to the test are to be 

placed in the section marked A on your answer card." 

Indicate tne appropriate section of the answer card. Then say:- 

"You will have 60 minutes for this test. Work as quickly as you can. 

Do not waste time if you cann- answer a question^ but leave it and go on 

to the next. Are there any questions?" 
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BOOKLET 10 liiA/lOA 

SCIENCE E4SA 
BtST COPY AVAILABLE ^^^^ 

Thin t»*.tt contvMins questions dealing with different branches of 
ocio:iC'.^# .uvja* you will know abou* from your school work, some from 
your knowl'.dge und others you will be able tc answer by using 

conirooni^enoe^ Others you may not be able to do. Do not waste time over 
questions you Ciinnot do; leave th»-^m and go on to the next ques'^'ion. You 
cm come brick to qu^ntion;^ you have missed later, if you have time. You 
Day answer even if you ar»-» not quite sure, but do not guess blindly. 

?-bch of the questions or unfinished statements in this test is 
followed by five suggested answers, lettered A, 3,0,1), and E. You have 
to decide which one answer you think best and then on your answer card 
make a solid pencil mark in the oval containing the correct answer letter. 

Here i.^ an example of how to fill in the answer on your answer card* 
Remember that tho examples ^^iven on this page are to be answered in the 
section marked L on your answer card. 

1. How long does the earth take to travel once around the sun? 

A. A day. 

B. A week. 

C. A month. 

D. A year. 

E. None of the above. 

Since the earth travels round the sun in a year, th^ answer space D 
should be marked. This has been done on the answer card for the question 1 
in the example section L. 

Now try these three questions for practice. Pill in the space of 
your chosen answer on the answer card in section L. 

2. Water would be turned into ice by 

A. heating it. 

B. stirring it quickly. 

C. putting salt in it. 

D. poxxring it into a shallow dish. 

E. cooling it. 

5. Which day of the year in the southern hemisphere has the longest 
period of daylight? 

A. 21st January. 

B. ;:i3t Kerch. 

0. 12nd December. 

D. 25rd September. 

E. 22nd June. 

Sometimrs you may be asked to pick out the one wrong answer or the 
one that doe^ not fit in with the others. 

4. Which of the following does NOT belong to the same group as the others? 

A • Ea g-l e . 

B. Lion. 

C. Mou^e. 

I). Elephant. 
E. Deer. 



DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO SO^ 
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1* A student wrote the following note on a laboratory project. 

*'Uaing a cork<*borer I obtainedaeveral cylinders from a large potato* 
The cylinders were / cm long and 0*!? cm in diameter • I kept them 
on a dry plate and measured them again on the following day. I found 
that all of them had become shorter and thinner.** 

''ne student then p^it the cylinders into a beaker of tap water and 
wrote* 

"If I meaaure then tomorro I shall find that they have all returned 
to their oririnal size." 

In vjTxtxnn this second sentence the student was 

A* makinf; a statement of fact* 
B. ma-cin/T an observation* 

liravvin.-; a te^italiive eon^lucion* 

d-^^cribinf^ an •xpex^iment**! proce^iure* 
'0. malzinr a hypothesis. 



2* Which of the following features present in an animal would make 
you certain it was a mammal? 

A. A vertebral column* 

B. Small tufts of "hair - like" bristles on its skin. 

C. Two pairs oi limbs 

D. Two pairs ol milk glands* 

E. Five digits on each fore-limb. 
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Queations ? and 4 refer to the following data. 

■ everal different, parts of plants were placed in sealed containers of equal 
volume. The amounts of CO^ (oarbon dioxide) used by the plant parts 
under different oonditioni were measured ar.d recorded. 



Container 


Plant 


Plant 
Part 


Vol. of 
Plant Part 

(cm5) 


Colo\ir 
of 
Light 


Temp 


. Time 
KLapaed 
(days) 


COg Used 
(om^) 


1 


Myrtle 


Leaf 


100 


Red 


15 


2 


1t>0 


2 


Myrtle 


Leaf 


100 


Red 


27 


2 


200 


3 


Myrtle 


Stem 


100 


Blue 


21 


2 


;>o 


4 


Oak 


Root 


100 


Blue 


27 


3 


0 




Oak 


Leaf 


100 


Orange 


27 


2 


100 


5 


Oak 


Leaf 


100 


Orange 


27 


3 


150 



Assume that the experimental conditions not listed were identical in all 
six containers. 

3* On the basis of the data in the table, one could properly compare 
the amount of CO^ used in one day by 

A. myrtle leaves at I5°cand at 27^0. 

B. myrtle stems and myrtle leaves. 

C. myrtle leaves in red light and in orange light* 

D. oak leaves in orange light SJid in blue light. 

E. oak leaves at 15^0 and at 27^C 

4. V7hich on* of the followinc statement-s about the use of 00^ by oal: 
leaves would be supported by the ?^iven data? 

A. They use more CO^ in orange light than in blue light. 

B. They use more CO2 at 27°G than at 15*^0. 

C. They use more CO2 per day than did the myrtle leaves. 

a 

D* They use an averai^G of 50 cm CO, each day. 

•» *- 

E* They u»e cm^ of CO., each day. 
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The graph ahowa the results obtained when the changes in bedy 
temperature resulting froa ohanges in external air teaperature 
for v-arious animals were being investigated* 





L-ii ' • •■:■.••«•! 

0 16 2£> 30 40 5(0 i ' 

EXTERNA U TEMPERATURE "C. " ' ^ " ' , ! 

', , 1 i 



Whloh of these curves is aost likely to represent the results 

obtained from a lizard? 

A. K 

B. L 

C. M 

D. N 

E. 0 

6, A lizard in a laboratory at 20^0 was plaoed olose to thr^e 

temperature controlled akreas, one at a temperature of SO one 

at a temperaturg of 37 C and one at a temperature of 13 C, It always 

moved to the 37 C area. 

This behaviour la an example of 

A. a response to a stimulus. 

B. reasoning. 

C. a reflex arc. 

D. g^eqtropism 

E. thigmotaxls 
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All of th9 following iroaspeotB of tho raproduaAlvA proooss. Whioh 
one of them nust ooour bofore ve oas be oertvia that fertillaation 
has taken plaoe? 

A. A male orcaiiism must .find a mate. 
•'.» ■■ eproductive or'rans must be produced 

C. The nucleus of a ^idle gamete must fuae with that of a 

female gamete. 
L. A spermatozoon must reach an egg cell. 

E. A female gamete muat provide a store of food for the amlDicyo* 

Which of the following is a correct statement about hibernating 

animals? 

A. There is no life in any part of the animal. 
3. The animal ceases to breathe. 

C. The animal is absorbing energy for use when it returns 
to active life. 

L. The animal's body temperature is higher than when it is 
active. 

E. The animal is using less energy than during the period 
of active life. 



Wh'^n 16 g of dilute sulphuric acid wa - poured onto 5 g of zlno 
in an open test tube, hydrogen gas was generated. What was the 
weight of the contents of thft test tube after the reaction was 
completed? 

K, Slightly more than 19 g. 

B. Slightly less than 19 g« 

C. Equal to 19 g« 

D. Slightly lesG than 16 g. 
E« Equal to 16 g. 



A sample of oxygen gas in a plastic bag weighed 0.32 g. A 
sample of another gas in an identical bag, under the same 
conditions of temperature and pressure, weighed 0.26 g. 

Atomic weight of oxygen = 16. 

What is the weight of 1 mole of the second gas? 

A. 15 g. 

B. 26 g. 

C. 48 g. 

D. 58 g. 

E. 64 g. 
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11 • OnF kind of u tuinl«=».,8 steel contains approximately 13^ chromium 

\nd r.^ nickel by w» ight; the rest is iron* Which of the following 
gives tho cioseBt approximation to the ratio of the number of chro 
mium atoms to iron fitoms in this stainless steel? 

Ato:r.ic weir:ht o! ohronilua) ^ Atomic weiffht of iron » 5^ 



A. 12 , li 

C. ^ 86 
108 *106 . 



D. 13 . 8^ 

(100~t>2) (100-56) . 



100 ^ • 100 * 



Quaations 12-14 relate to the simpiliied periodlo table with main group 
elements shown below t 



Group 



Period 


lA 


IIA 


IIIA 


IVA 


VA 


VIA 


VIIA 


0 


1 

2 

5 
4 

5 

b 


P 
G 
H 
I 

J 


K 


L 
M 


N 
0 


P 


Q 
R 
S 


T 


u 

V 

w 

X 



12. Which element in the table has the smallest nuclear oharge? 



A. P. 

B. U. 

C. J. 

D. X. 
K. T. 



15» In the third p<iriod of the table, the most metallic element is 



't • 


G. 




K. 


0. 


f 


n. 





1 u 



Which element in Group lA would most easily for? an ion of -fl 
charge when in tho gaseous state? 



IS Hunnn r<«*rT I ration can best be described as orcT rnnw . 
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A. double decompoaition* 
B» a gaa-phase reaction. 
C. anaerobic respiration. 

D* gaaeous dlffuaion* 
E. 3I0W combustion. 



16. Two m^^n pull on a box by ropes as shown in the diagram. The 
lengths of the arrows on the force diagram are drawn propor- 
tional to the magnitude of the forces exerted by the men. 
In which of the directions shown in the third diagram will 
box move tc tend to move? 




A. 


a . 


B. 


b. 


C. 


c. 


B. 


d. 


.E. 


e. 



17. .'. taol ball roll.'s down on inclinod plono. V/hich of tlio :^Top:i ; 
'i.'lo'.; b.?;t roproGont.T th • rolationahip botwoen the di ;tanco 
v.* :-/on .>c: (ri) ond the ti" v,- (t) ( ..,nuuo retarding force i aro noo'li^^-iolc). 
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IB. The ob.i ctn P, , and R of weight 15Ht 20N and 7N 

9re hung with a llgixt thread as ahown in the figure. 

Whit i;4 th<' tension in tbf thread between P and Q? 



A. .X 




t 7N 



Vhich of the lollowin/r would occur if a noviriG atom X were to 
oolli-'e with "i stationar." atom V at rooia temperature? 

Both atonn -voulfi losfi ::inetic energy. 
Poth atoms would ,*air kinetic ener;:;y. 
Kinetic enerfljy would be ."^aiiied by atom X and 
lost by the atom Y, 
. , The kinetic energy of each atom would remain the sane. 
Kinetic encr";y wou-'J V-e lost by atom X and gained by 
atom Y, 



20. A aenaltive mercnry-in-glaas thermometer regiaterir^ room temperature 
in lameraed in boiling water. The mercury level first dropa slightly 
and than riaea. Why does the drop occur? 

A. The apecific heat of glaaa is greater than that of mercury. 

B. The coefficient of expansion ie greater for glaaa than 
for mercury. 

G. The giaaa expands before the mercury doea. 

D. At room temperature, mercury has a negative ooeffioient 

o: expansion like that of water from 0*^0 to 4°C, 
?•:. The surface tenoirn of mercury increases with temperature. 
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21. X, Y and S represent three lamps in a circuit, which aiao 
includes a battery and a switch S. When the switch is open 
X fflji ft t-n nght. while Y and 2 do. Which one of the foUowing 
circuits is it? 







22, v/hich of the f ollowin ' devices in their coranon form v/ould 
not function on a steady direct current? 

A. Electromagnet. 

B. Transformer. 

C. Electric heating element. 

D. Filament lamp bulb. 

E. Electric bell. 



23. fhe follov/in,^ are all examples of waves — radiowaves, ultra- 
violet waves, infra-red waves, li-iit waves, coun'3 waves. 

;:ach tyre of wave is different in o .me wa:' from the other 
four. .Vhich one of the followin': statements is correct*: 

A. Radiowaves are the only waves which carry energy. 

B. Ultra-violot waves are the only waves you cannot aeo* 

C. Infra-red waves are the only transverse waves. 

D. Light waves are the only waves vhich travel very last. 

E. Sound waves are the only longltualnal waves. 
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4. . r" '1 v»» ' u .);.;,. hnts a half life 6 dayp. 'V)i«t fraction 

ti." 'M-i ••Ml n : t i v: ly f^fA'^rlf* rennir.n aft*»r 1? dayn" 

A. Mor.p of it. 



1 

1 • 

1' 

T • 



s^ueations and <^6 refer to the following diagram which shows 
an arrangement of apparatus which ca.i be used to show that an 
anitia] gives out carbon dioxide in respiration. 




1 contains a substance which removes carbon dioxide from air, 2 
and 4 both contain a liquid /hich changes in appearance when 
carbon dioxide passes through it. 

25. Cf tiie followirv ::ir1s of containers for the animal which 
one w.-ul'' 'ive ^hf? oulckest rcsu3.^* 

A. A sma 11 container, 

B. A large container. 

A container in bri^t^ht li,";ht. 
D* A container covered with a dark cloth. 
K. cnj)t;iiier in wir.rh vh^ 'ir is Kept laoist 

by r^ear:r of wet cottor: wooK 



C. If lir leaked into .maraber 5, which one of the foiloxing effects 
be se'^n? 



ThM ii::'jia in 4 w uld chan^c^e more rapidly. 
Tnt- :git.' -j? tubM^rie* in ' would slow down or stop. 
The rate o' bubbling in .t would slow down or stop. 
Liquid would pa??3 from 4 into 3. 
• : i:. ? wuulM clifin^e more rapidly. 



E4bA 
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Ouoationa .'7 and '8 refer to the following? diagraiBt 




APPAaATtiS \i fiftsT SET o? APPARATUS ftPTEjl 5 Mil-OTtS 



Animals take in oxygen and give out carbon->dioxide. 
Ordinary air contains very little carbon-dioxide. 

21, Which of the following la »9a«\iz«d with this apparatua? 

A. The rate of movement of the animal. 

6. The amount of Iieat produced by the animal. 

C. The rate of respiration of the animal. 

D. The effect of carbon-dioxide on the animal, 

E. The amount of carbon-dioxide absorbed by the animal. 

?8. Which ana of the following; is true after 5 minutes? 

A. The volume of air anoloaad In tha apparatus has increased* 

B. The volume of air enolesad in the rpparatua. has daoreased. 

C. No change has taken place. 

D. No further movement of the oil drop can be expected. 

E. The oil drop will now begin to move in tho other direction. 
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A chf^rai.'it w^>rkinp^: for a toothpaste firm wl«jhea to preoare .:'50 cm 
of -1 '^.010 iTiol««r 'sn'^J^'OW'^ flplntion of stannonw fluorldA, ^nTf^» 
**crtMn»*t.«>lv for blm, ?!nF.^ is soluble in water. One mole of SnPp 
woigha I'So.? tiuiptaf^nt available includes a J^O cm' volumetric 

flask, a 10 cm ' pipette, a u.Ol g B'^siUvity balai*ce, and a 400 cm 
beaker. 

Once the proper amount of SnF , haa been weighed, which on© of the 
following? procedures would be best? 

3 

A. Place the SnF, in the boaker and add exactly 250 cm' 
of water from' volumetric flaaJc* •» 

B. Place the SiiF., in the beaker and add exactly 250 00*^ 
of wntf»r fr'^'a'"the pipette in 10 cm*^ portions. 

C. Place the SnF , in the volumetric flask, dissolve it 
in less than f^^O cm^ of water, and then dilute to the 
250 cm5 mark. 

L, Uaing the bearer and balance, weigh out exactly 250 g 

of water and add the SnP2 to it. , 
E. Dissolve the SnF-, in more than 250 cm of water in the 

beaker mix thoroughly, and then fill the volumetric 

flask to the line with the solution. 

The apparatus shown below is assembled to reduce copper (II) 
oxide with hydrogen ga.A. 




Hydrogen gs:; ir pr^^duced in generator »K.» and is passed over hot 
copper (11) oxide in glans tube 'M*. Tiny droplets of water col- 
lect on the inside of tubes 'M' end 'M*. These droplets could 
possibly come fr the i?enerntor being carried through into 

the rest of th- spparatua by th*^ stream of hydrogen. In order to 
test the truth of thiy explanation, it would be best to 

A. heat tube 'M' furti r 
?. boat t;. ('••r. 'r-i 'K' 

C. add a caioiun chloride- drying tube at the right of tube 'jj* 

B. add dry calcium crloride to tube 'l,' 

E. try to prod ice hydrogen by th** reaction of zinc with a 
different acid. 
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A substance has a boiling point of 21 In Its gaseous state 
It la denser lihan air and soluble in water* From the diagrams 
above select the one representing the most suitable apparatus 
by which to collect a sample of the substance* 
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The following apparatus ia set out on the laboratory ben6ht 
two vaouxm (thermos) flasks, two thermometers, two measuring 
cylinders, a beaker containing 1 M sodixm hydroxide solution 
and a beaker containing 1 H hydroohlorio aoid. .* 

Which one of the following procedures would give most accurately 
a value for the molar heqt evolved in the neutralization of 
sodium hydroxide and hydrochloric acid? 

A. Take the temperatures of the aold and alkali in their 
respective beakers, mix them into a vacuum flask and 
record the rise in temperature, produced. 

B. Mix the acid and alkali in one vacuum flask, record the 
temperature, transfer the contents to the second flask 
and record any change in temperature. 

C. Allow all the acid and half the volume of alkali to come 
to steady recorded temperatures in the reapeotive vacuum 
flasks, mix them and record the temperature rise produced* 

D. Allow equal volumes of acid and alkali to come to steady 
recorded temperatures in the respective vacuum flasks, 
mix them and record the temperature rise produced* 

E. With a known volume of acid in the one vacuum flask, 
record the temperature at regular intervals of time as 
alkali is added from the ether flask. 
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A number of different aolutions have to be tested to find 
out whether or not they will each conduct electricity and, 
if so, what products are liberated. 

Using the circuit shown below, which of the following pieces 
of apparatus would be most suitable when connected between 
points X and Y? 

(All the beakers and tubes are made of glass, the electrodes 
of carbon, and solutions are shown shaded.) 



HlU-lAMHETSA 





.4S^ 

54. 



10 



One end of a wsll-inaula ted copper bar la heated and the other 
kept oold as ahown In the figure. The temperature at different 
points on the bar oan be read by thermoiaetera dipping into small 
holes at P, R and S. The diatanoe between P and Q is 1.0 cm and 
tae drawing is to scale. 



STEAM 



1 










/ ' 








/ 












' . / ' •■ '//■///// V- 



Colo 



The temperature falls uniformly along the bar, and it is required 
to find the temperature gradient, or fall in temperature for unit 
length. 

The two thernometers to bo read for this purpose should be those 
placed at 

A. P and Q 
3. F and R 
C. P and 3 
r. Q and R 
E. R and S 



53. 



A spirit level is placed on the top of a table and viewed from 
above when it appears as shown in the diagram. Which of the 
points P, 7, R and 3 should be raised as a first step towards 
caking tho table level? 



A. P 

B. :. 

C. H 

D. n 

E. any oi' the above 
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A in»»ter hnn a pointer P which moves over a atrip mirror MM* 

and a scal^ SS'. When photographed at an angle tha aatax appears as 

ahown, where R is the reflection of the pointer in the mirror. 



it the correct mater reading? 

A. Between 6 and 7 units 

B. 7 units 

C. Between 7 and 8 units 

D. 8 units 

E. Between 8 and 9 units 




END OF BOOKLET 10 
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IKA SIX-SUBJECT SURVEY IIJSTRUMENTS 



The basis procedures to be folloved in the main testing of the lEA Six-Subject 
Survey were set out in a series of manuals: 



Stage 2 lEA/Ml Manual for National Centers 

IEA/M2 Manual for School Coordinators i du<at.on*wii^ami 

IBA/M3 Manual for Test Actoinistratoi^s iducat.on 



I . » » • ... H I • I . U' » V 



Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinators , s"' '. . i ' ' '; " .\ V 

IEA/M3/S^age 3 Manual for Test Administrators 

These manuals are available from ERIC Clearinghouse. 



The following extracts froja these manuals have been appended to this particular 
lEA instrument to provide researchers with the minimum necessary test instruction 
information (e.g.» such things as the instructions on the practice items and the 
warnings concerning the amount of time left for the test have been omitted here)* 
For full details, please consult the appropriate manuals • 

The Data Bonk Instrument Number which appears below is a new number^ assigned 
since the instrmenta were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings* Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows: 



1: Type of Instrument 

E » Examination (student) 
Q « Questionnaire (student) 
T » Teacher questionnaire 
S 3s School questionnaire 

2: Student Population 

lei 6 a II and IV 

2 » II T « I» II and IV 

3 « III 8 « I and IV 

U « IV S » IV Specialist 

5 « 1 and II N « HA: Teacher or School questionnaire 

3: Subject 

S » Science 

R » Reading Comprehension 
L « Literature 

M = Mother Tongue (Reading Comprehension nd Literature) 
E » English as a Foreign Language 
F « French as a Foreign Language 
C tt Civic Education 

2 » All Stage 2 Subjects 

3 « All Stage 3 Subjects 

5 a All Stage 2 and Stage 3 Subjects 

Instrument Within Type 

One or two characters used when necessar;> to uniquely identify each 
instrument when there is more than one instrment of the same type. 




Instrument Name Science Test Gect^'jn IJonrotatin g items 
Data Bonk Instninent Numbe r E^'oB ^ 
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Note that six sepsvrute booklets wore prepared. The first 2h ilciun 
in each were thvMf found in instrument El^SB, and items ?S>-30 were 
thor.e found in inctruraent VM'^l\ KJjCCI, K^jSH. KUST, or KJ4SU, 

respectively. 



inA/M3 

Pop IV, p. 5-6 



"Take out Booklet 11 from your envelope. Also, take out the small 
envelope of answer cards and remove the yellow answer card Ko. 3. On 
the front of Booklet 11 is a letter. It will be either a "P", a "Q"i 
an "R", o) "S", a "T" or a "U". Also on your answer card there is 
a column of letters and numbers at the top right hand edge by the large 
number 3. The last ol these will also be a "P", a "Q", an "R", an "S", 
a "T" or a "U". Make sure this letter is thr same as the one on your 
test booklet." 

(The test ad.T.ini strator should hold up a copy of Booklet 11 and answer 
card 3 and show where they should match. ) 



|£A.I£;oi.O*> 



0 



OY 



CT> CA 



4^ r» 

^ 

W» »^ w 

w — m< 

^* ^ 

4" f««i» — O 

^ w Via — fnc^ 



2 o 



O O O OD 



3 CP ® O O £33 
^ C3 O O <S> CO 









A 






f 


^ 0 0 C?> 


PI 


«0 <Pj CO <o 




c-i r v 








c::, cn cr> T> 


J? 








<:;> 




4- 




CP C9 




0 






0 « 


CP 0 C3^ 




0 


cr> CD CO a> 
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This i^s the letter 
that should niatch 
^ the letter on the 
^ front of the test 

booklet. 
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1EA/M3 J 
Pop IV. p. yC) 
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If any student findn that the ancvcr curd doer, not match the tent, then 
the test ad:ninir,trator rhould correct the dif.creparicy by civinf hiri a 
booklet vhic>i matches t)ie letter on )iir. ai^nwer card. The student 5;)iould 
not be allow. d to cliance ansvcr cards. 



Then say: - 

"We are now ready to bcf.in Section R. Tho answers to questions in thin 
section ere to be marked in part B on the answer card. Find part B oh 
your answer card." 

Indicate Section B or. the answer card. Then sey:- 

"You will have sixty minutes for f.cction B of the test. Remember do not 
vastc time if you cannot answer a ouestici, but 3 cave it and go on to 
the next. Are there any questions?" 



« 
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SECTION B 
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1, Tae energy lor photoaynthesis is generally obtained from 

A. chiorophyil. 

B. chioroplaats. 

C. aunlignt. 

D. carbohydrates. 
£. carbon dioxide. 



2. The diagram below shows an example of Interdependence among 
aquatic organisms. During the day the organisms either ude up 
or give offCa)o^®*9 shown by tne arrows. 




RC»OT£D WAttk 
fLAHr 



Choose the right answer for @ and ® from the altematxvea given 



A. a is oxygen and b la carbon dioxide. 

B. a Is oxygen anu b Is carbohydrate. 

C. a is nitrogen ajnd b Is carbon dioxide. 
B. a la carbon dioxide and b Is oxygen. 

E. a Is carbon dioxide and b Is carbohydrate, 



3. Mushrooms can be grown In the dark because 

A» tht?y ax e then in a constant temperatuj-e , 

B. tljey can then fot'in more vitamlnM. 

C» tfiey need nf)t be pollinated by bees, 

D. they feed on decayinf,": material, 

E, they do not prntiuco seeds. 
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t ' • .• - i.iti'U lo xU-T,"^ u.ijit? wfit'tiie/ ui aidtid in the 
d i^:»»rtt i . I :Ht.;. 1;.- i uund thfit whoh.?ver lie mix«d pancreatic 
Ouice with iHtt? « sainii amount oi the I'at wna digested. But 
whenever hp mixed pancreatic Juice and biie witn fat, he 
tound that th^ rat was compieteiy digested. 'hen he mixed 
•i.t^ i\ .ou^ With ; )t, h.' :\ und t::nt thert; wajj no digeetion. 

He interpreted thin aa tiinowin/? that hi ..f aided in the digestion 
01 lata. 

"•'hich of tho tni^owmg statements beat describes this 
interpr-»tation'" 

The interprotn lion in 

A. j^iPtifif»d. 

TJ. unjustilied because it does not answer the question. 
C. unjustified because the experiment lacks a control. 
T). unjuatlfied becani?e the data are Inadequate. 
K. unjuatified becauae it is contradicted by the data. 



Why is it tliat your body temperature does not fall even though 
you lose heat continually? 

A. The blood distributes heat round tlio body, 

B. Respiration results in lUu ii Uu.fa li in oV heat. 
Heat i£j constantly beii.g absorbed from the sun. 

r;. Hot meals are eaten regularly. 
i"J. Warm clothes are good insulators. 



... Two simil:w !M,vo.^ „! sov.n \.ith th« oanie kin.J ut 

so. fi.^ an.i pl..rr>d i,y .si.i.- ii. a f';roenhon«e . Ohh wan 

ct.M'vod .ith .-, 1 i f-bt . ( i,-ht. Sox ufiich had a sma J J "v^i.n.lou" 
<:iji ill ,,n.> .-^i Jo. ihr- .l^au^n •^, «»ho\v thr* nnpnarance of the 
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W>iat is the best conclusion f'^on this ^-typcriioent? 

A. The £:cedlln.::r c-*'^*^ quic*:cr :f thc-y arc s tii:/al£ite(3 by light. 
r;eo*i 1 : r. frow tjVHrds the Ifrht. 

wv<r-I;:r..-/ :.-^:er ii) I i r.J t-<-'0 li^;:, l a:-a th^^y bend 

toward u the 1 igh t • 

1;. ucediinrr^ j i lnr*ii;ti ted on ono cido berio towards that side. 

K. lii^l.i tiowf> down the rate cf c^owth of that part of the 
fctcr* on which it fails. 



1 1 •• 
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7. Foaellis very aimilar in shape to marine shellfish whj . .jvh in 
oceans today have betn found in the rooks of hi^h mouniuina. The 
moat likely explanation of this is that 

A. the particulai marine shellfish oan live in tl.e 
sea or on land. 

B. marine forms once had organs that enabled them to 
breathe atmoapherio air. 

C. the rooks in whioh the fossils were found were formed 
imder the sea. 

D. marine forms » in certain oases* migrate on to the land. 
S. marine forms have evolved from land forma. 

Q» You oan be reasonable certain that organs in two different 

animals are homologous and not merely analogous if both organs 

A. fulfill similar functions but have different names, 

B. exorete metabolic waste. 

C. are used for locomotion. 

D. are called by the same name. 

E. originate from the same part of the emtryo* 

9* When alcohol is burned in air, water is formed. Another product of the 
the combustion is a gas which turns lime water cloudy. Consider 
the following three statements with regard to these two facts. 

Statements. 

I. Carbon is a constituent element of alcohol. 
IX. Hydrogen is a constituent element of alcohol. 
III. Oxygen is a constituent element of alcohol. 

VHiich statement or combination of these statements oan be 
deduced from the two facts given? 

A. X and II. 

B. I, II and III. 
0. I and III. 

D. XI and III. 
B. X only. 
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oinc Gtrjpit Rvv :.rK-erted into each of four beakers containing 
four a^fi'eient ii-iuids. Hach beaker is identified by a s-inple 

The roi .owirw: vibaervations were made ♦ 



! 


Initial Observation 


Conductivity before zinc is 
added 


I 


no visible reaction 


very poor 


II 


bubbles of a colourleas gas 
form on the zinc strip 


good 


III 

1 

I 

1 


a reddieh-brown gas is 
evolved from the surface 
of the zinc strip 


good 


: IV 

i 


no visible reaction 


very poor 



On the basis of the evidence given which one .1 the following 

i - t.h^* ;tv).^t lensonable infeienco? 

A. Beakers I and IV contain aque^ous solutions of strong 
acids* 

B* Beaker II could contain an aqueous acid. 

C. Beaker III could not contain an aqueous aoid# 

D. Beaker III must contain sulphuric acid» H^SO.* 
Beakeri^ I and IV contain alkalies. ^ 



Flour is a fine powder obtained by grinding wheat or other 
oereal grains. A pile of grain burns only very alowly whereas 
flour dust suspended in the air is explosive* Whioh of the 
following id the beat explanatioo of this? 

A* The heat produced when si&all particles burn is greater 
than the heat produced by the burning of large particles 
of the same substanoe* 

B* Grinding the grain changes its ohomical oompoultlon* 

v.* Vov tlv; unme quantity of the material nmHll partlclbu have 
a ^creater surface area in contact with the air than large 
particles. 

D. Small p^.rtici^Q possess MU'e en.r*. i 'x^m Ttovt;icle3# 
''he rioin burns oomploteiy whorera t>. . v*** l>i »1 l.o nH. 
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12. On tt aew to::pcraturu acalo, ^raduatud in do/^reos ilj^thc 
roodin;? O^N corrociponds to 0 K and the reading 100 N 
corrocpondu to 273 K (tho freezing point of water). 

If the tenperature of a oaaple of 100 on'' of qaq wore chancToJ 
from 50°N to 49 N, at constant presnure, ito volume would 

5 

A. Increase to 101 cai. 

B. decrease to 99 CQy 

C. increaoo to 102 cqJ. 

D. decrease to 98 cn'^. 
B. remain constant 

13. A 15.0 nillilitro sanple of a 1.00 aolar solution of HCl v/ill 
exactly neutralize 7-5 nillilitroa of a 1.00 molar solution of 



A. 


Na H CO 


B. 


KOH 


C. 


CgH^OH 


D. 


Ba(0H)2 


B. 


MffClg 



14. Chemical equilibrium occurs only when 

A. all components stop reacting. 

B. the aubstcnces initially present have now reacted 
completely. 

C. tho substances start reacting. 

D. the components decompose at the same rate ao they 
arc formed. 

E. the concentrations of all the components become equal, 

15. Some nitrogen, hydrogen and ammonia reach equilibriuLi in a 
stainless steel container at 500 C. 

Tho equilibrium io symbolised by the equation 

(i.e. reaction to the ri^jht 
+ 3H2V~*2 NHj + hoat is oxothemic) 

Which of the following is the best description of tho effect 
of now incroasinc the concentration of hydrogen and allowin;; 
a new '=>quilibrium to be reached? 

A. There is a decrease in the yield of ammonia but no 
rise in temperature. 

B. The equilibrium concentrations remain tho sane as in 
the initial system. 

C. There io an increase in the yield of ammonia. 
B. There is a rise in temperature. 

E. Both C and J) are correct. 
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whi one of tha following aubatanoMi doaa not ooaaist winly of 

corbon atoiQS? 

Graph i to • 
r.. Charcoal. 

A hydrocarbon is found to contain carbon and hydrogen atoms in 
the ratio 1 5 2 and to have a molecular weight about 28. Which 
of the following is tho most likely molecular formula of the 
compound 

A. CH^ • 

C. -2^4* Atomic weights! H » 1 , C = 12, N « 14. 

n. C,H.N\ 

4 n 

An iron container is evacuated and weighed. It is then filled 
with hydrogen gas and weighed again. 




The weight of the container full of hydrogen compared to the 
weight 01 the evacuated container is 

A. lesG. 

B. greater. 

C. the same* 

!>• greater or less dependin*- on the volume of the gas in 
the contaixier. 

^roater or lesr depend j nic; on the temperature of the 
gaa in the container. 



A certain force was needed to keep a trolley moving along a 
horizontal surface at a uniform velocity, l^iis indicates that 

A . 1 ! J <• 1 .'))!#? y h ?n ] i n *- 1 1. j n • 
B. Lh** t . f» 1 1 f*Y hiul V. o i /'h t. . 

:]if* I : i c t. i an iDw-ts ao t. i nr on Lhn trolley wfM e 

o ' u;i 1 t. o t.iio t i> J <• :i t^i> J i ed . 
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20. A stone is thrown upward at an angi'^ -u |'/ . .\ .'iu nighest point 
reached by the stone Its 

A. aooeleratlon is aero. 

B. aooeleratlon Is at a roinlnmm, hitf, n >' 

C. tota} energy la at a maximuin. 

D. potential energy is at a mlnifiium. 

E. kinetic energy is at a iBinloiiun. 

21. Using^the apparatus shown in the firur* teJow, i./w^ ut water 

at 20 C was poured into the outer cn:i Valuer t biid itQ temperature 
read at intervals Crom thermometer 2. the uaiae time lOOr of 
water at 80 C was poured into the inner ooiil.ttii;er aiid Its 
teaperatura read at intervals from therinometT 1, Whicn of the 
following graphs best represents the c:ia:u.es j.i t.:e temperatures 
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. A o:i---t-in truoK oo-3 3t;: froin re^t dovm an incline of a vertical 
}ioi.:ht o!" .i».'tre;; and is braked to a stop at the bottom. 
Air friction io nogligible. In order to estimate the quantity 
of hoot produced by the btokes 'vhat r-dditional information 
i »^ ' «f I u 1 1 oH ? 

.V. Ta Icnj-th of the incline. 

B. T:i-.' length and slope (gradient; of the incline, 
v";. The riue in temperature of the brake surfaces, 
i). The Hverage speed of the truck. 

E, None of the information in statements A to D ia requirec^. 



\ n.-jn standinti; outdoois in the ct>ld sounds an instriimert 
at pitch 0. Another man, standin;? in a \;arm room, hears the 
} vmnd. V.hat. will be the pitch of the note heard by the 
nan in the foom. 

A. The note will seem higher in pitch than C. 

B. The note will seem lower in pitoh than C. 

C. The note will so^md in the pitoh of C. 

D. Any of the above, depending on the difference 
in temperature. 

E. Any of the above, depending on the amplitude of the sound. 

.1. By which one of the follcvini: methods can ^jeoloffical time be 
moasured most accurately? 



A. Sise of fossils. 

3. Thicknes.-jes of the layers of sedimentary rocks. 

C. Proportion nl" uraniiim isotopes in certain rocks 

D, Rate of salt accumulation in the ocean. 

2. Teaperatures in the mantle of the earth. 



National Centers : Set P or U or U or S or T or U to be 
entered here. 
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lEA SIX-SUan:CT survey IUSTRU^OTS 



The basic procedures to be rolloved in the nain testing of the lEA Six-Subject 
Survey were set cut in a series of luanuala: 



( UU< AtiON 



Stage 2 lEA/I-a Manutii for iiationai Centers 

IEA/>!2 Manual for School Coordinators 
IEA/M3 Manual for Test Administrators 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers , . •. •. •.' 

EEA/M2/Stage 3 Manual for School Coordinators .. ■ • 

IEA/M3/Stage 3 Manual for Test Administrators 

These manuals are available from ERIC Clearinghouse. 

The folloving extracts from these manuals have been appended to this particular 
lEA instr-unent to provide researchers with the minimum necessary test instruction 
information (e.g., such things as the instructions on the practice items and the 
warnings concerning the amount of time left for the test have been omxtted here). 
For full details, please consult the appropriate manuals. 

The Data Ban3t Instrument Number which appears below is a new number, assigned 
since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows; 

1: Type of Instrument 

E « Examination (student) 
Q« Questionnaire (student) 
T * Teacher questionnaire 
S « School questionnaire 

2: Student Population 

1 o. I 6 « II and IV 

2 a II 7 « I, II and IV 

3 e III 8 « I and IV 

U B IV S « IV Specialist 

5^1 and II N « KA: Teacher or School questionnaire 

3: Subject 

S «* Science 

R a Reading Comprehension 
L « Literature 

M « Mother Tongue (Reading Comprehension and Literature) 
E * English as a Foreign Language 
F a French as a Foreign Language 
C « Ci'.ic Education 

2 = All Stage 2 Subjects 

3 * All Stage 3 Subjects 

5 « All Stage 2 and Stage :i Subjects 

'. Instrument Within Type 

One or two characters used when necessary to uniquely identify each 
instrument when there is more than one instrument of the same type. 

Instrument Name Advanced L:cien.cc- HotatinK item::. Get I' 
Data Bank Instrunent Number £^3P 
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Note that six separate booklets were prepared* The first 2U Hems 
in each were those found in instrument EhShy and items 2!)-30 were 
thor>e found in inst riirru^nt i:hCl\ KJ^CQ, EhVAiy EhSS, or E^^SU, 

respectively* 



IEA/M3 

Pop IV. p. 5-6 



"Take out Booklet 11 from your envelope* Also, take out the small 
envelope of onr.wer cards and remove the yellov; answer card No. 3. On 
the front of Booklet 11 is a letter. It will be either a "P", a "Q", 



an 



an 



S", a "T" or a "U"* Also on your answer card there is 



a colujnn of letters and numbers at the top richt hand edge by the larf^o 
number 3- The last of these will also be a V, a "Q" , an "R" , an "S", 
a "T" cr a "U". Make sure this letter is th.r same as the one on your 
test booklet." 

(The test administrator should hold up a copy of Booklet 11 and answer 
card 3 arad sliov where they should match.) 
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cr» «j> ^ «^ ts^ «^ 
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0 <^''> 
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CO 0 








c:> 




5 


0 0 


0 




5.!; 


0 


cji I'D cr^ IT* 



This i^s the letter ^ 
that should tnatch 
the letter on the 
front of the test 
booklet. 




E4SP 



) continued ^^^^ ««WBIf 

Pop IV, p* 5-6) 



If any ntudent finds that the answer card does not match the test^ then 
the tent e^ninistrator should correct the discrepcmcy by G^vin^ hin a 
booklet vhich matches the letter on his answer card. The student .should 
not be allowed to change answer cards. 



Then say:^ 

•'We are now ready to begin Section B. Th*? answers to questions in this 
section are to be marked in part B on the answer card. Kind part B on- 
your answer card, " 

Indicate Section B on the answer card. Then say: - 

"You will have sixty minutes for Section B of the test. Remember do not 
vaste time if you cannot answer a ouestic-^i^ but leave it and go on to 
the iie-'.t. Are there any questions?" 



lEA/llB (P) 



SCIENCE - TEST IIB Set P 
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-5. What fills the space between the cell wall and the protoplast 
when a plant cell is plasmolyzed with a salt solution? 

A. Water. 

B. Air. 

C. Salt solution. 

D. BctoplasiD. 

E. Cell sap. 

i6. In order to obtain two crops in one growing season a farmer 
planted some seeds which he had harvested the previous week t 
but the seeds failed to germinate. What can be concluded from 
this observation? 

A. Th'^ farmer did not provide the right conditions for 
germination. 

B. The seeds needed a longer period of maturation. 
C» The farmer had not removed inhibiting substances. 
B. The seeds required a period of low temperature. 

E. The data are inadequate for a conclusion to be reached. 

27. What is the change in oxidation number (oxidation state t valency) 
of manganese in the reaction represented by the equation 



Mh02 + 4 HCl ► MnClg + Clg + 2 E^O 



A. 2. 

B. 5. 

C. 4. 

D. 5* 
E* 6 • 



26. Selenium is the element below sulphur In the perlodlo table. 
One would expect selenium to 

Ae be a metal with a high boiling point* 

Be form a potassium oxy-salt of formula K^SeO-^* 

C. burn in air to form an oxide ZeO. 

Le dissolve in nitric acid to t>^Ts a salt Se(NOx)y,» 

form a compound HgSe which is weakly acidic 

in aqueous solution* 
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\ b.-ill r»»l*-*ai;**d -i i tne poaition K on th- ahown in 

th-.» fi^u^''^ '^^^ th*-* rail tne part MN is ^ st:;ji^*ht line^ and 
the part N 0 P is a circular nrc \sith itG f^'uitor at X. The 
ball aov^?d along the rail and thon wont from the rail at 

the position P, which io lower than X. 




\ 

3 



0 



Aeaujning that the friction between the ball and the rail^ the 
rotation of the ball and the air resistance are all negligible, 
which one of the alternatives ia correct? 

A* The ball moved as sho^^n in th^ curve 1 in the figure running 

off from the circular path owing to the gravitation* 
B* there is not any resistance, it reached the same height 

as th^> point but that actual path cannot be determined. 
C. As the mechanical energy of the ball cht^nged owing to contact 

with the rail, it did not reach quite the same height as the 

point K. 

D- As th^ direction of the ball going off from the point P is 
inclined to the vertical, it moved 3b ahown in the curve ^ 
in the figure. 

£• As th^ mechanical energy is conserved* it moved as the curve 
5 in the figure. 



Sound waves 1 m. in length are carried to a man's ear by two 
rubber tubes. With which of the following combinations of tube- 
lengths will the man hear no sound? 
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lEA SXX-SUB-raCT 3UPVEY INSTRUMENTS 



The basic procedures to be I'olloved in the main testing of the liSA Six-Subject 
Survey were set out in a series of manuals: 

Stage 2 lEA/m Manual for wational Centers 

IEA/M2 Manual for School Coordinators 
IEA/M3 Manual for Test Administrators 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinators 
IEA/M3/Stage 3 Manual for Teat Adjuinistrators 

These manuals are available from ERIC Clearinghouse. 

The following extracts from these mnuals have been appended to this particular 
ISA instrument to provide researchers vith the minimum necessary test instruction 
information (e.g., such things as the instructions on the practice items and the 
waminss concerning the amount of time left for the test have been omitted here). 
For full details, please consult the appropriate manuals. 

The Data Bank Instrument Number which appears below is a new number, assigned 
since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank '.loldings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument nuiiibers is as follows; 



, ■, •• ' 

NA'-ONAl •NS'.tutI '11 



1: Type Inatrumeat 

E « Exandnation (student.) 
Q Qxiestionnaire (student) 
T w Teacher questionnaire 
S = School questionnaire 

2: Student Population 

1 ^ J r. « II and lY 

2 « II T - If II and IV 

3 a ITI 8 « I and IV 

U tt IV S » IV Specialist 

5 a I and II li ^ NA: Teacher or School questionnaire 



S « Science 

R » Reading Comprehension 
L =5 Literature 

M « Mother Tongue (Heading Comprehension and Literature) 
E ^ English as a Foreign Language 
F a French as a Foreign Language 
C « Civic Education 

2 « All Stafte 2 Subjects 

3 « Ali Sta^e 3 Subjects 

5 ^ All Stage 2 and Stage 3 Subjects 

U-Sr ixistrwent Within Type 

One or two characters osed w;,-n necessary to uniquely identify each 
instrument when there is more tnan oi Instrument of the same type. 

Instrument Mam e Advanced ucio:.ce I-:otatlnfy It><--Tn/. ^ >n"t.. q 
Data BanJi Instrunent Number 
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Hole that r,ix separate booklet g wore prepared* The first 2U items 
in each were those found in instrument Ei^SB, and items 2!i~30 were 
thor;e fouiid in inctrujtiont KUCA\ VMCCl^ KhSW^ rlhGD^ El*ST, or 
respectively. 



IKA/M3 

Pop IV, p. 5-6 



"TaJ;e out Booklet 11 from your envelope. Also^ take out the small 
envelope of cinswer cards and remove the yellow answer card No. 3, On 
the front of Booklet 11 is a letter. It will be either a "P", a "Q'\ 
an *'R'', an "S", a "T" or a "U". Also on your answer card there is * 
a column of letters and numbers at the top right htnd edce by the large 
number 3. The last of these will also be a "P" » a "Q", an an "S"» 

a "T'' or a "U". Make sui*e this letter is thr same as the one on your 
test booklet." 

(The test administrator should hold up a copy of Booklet 11 awd ansvor 
card 3 and show where they should match. ) 

























«» 


















♦» 


Cm 




cr» 














M» 


ov 




e> 


»^ 


a* 








«^ 


W> 


««• 


















«^ 


<K» 
















f» 




•VI 




«•> 


»^ 






«s> 






u» 


4m» 


««« 


<r» 














«o 


«» 




cn 




#» 




♦^.1 






* to 


o» 




m 




4* 










• w» 






0^ 




4« 


w 









9 



P 



^ 0 4^000 ^ cr cD O <S> CD 



O 

o 

o 
c 



1 








CD <J> 0 i3D 




0 0 c:^ a>cr> 


?2 






c> cri > c> 




0 0 o;. 






c:^ 


cr:> 


c:^ 0 <7> 


4' 


0 cc) o:> 










<!> 0 


5' 


0 0 0 




XS 






<V> CD C2> 




This it; th^ letter ^ 
that shou)J matr.h 
the letter on the 
front of the test 
booklet. 
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If any ntudent finds that the answer curd doen not match Uio test, then 
the test adininintrator should correct the dincrepriM^y tv ^^ivinc him a 
booklet vhich matchcn the letter on his answer card* The student Jihould 
not be allcvcd to chantji- answer cards. 



Then say:- 

*Ve are now ready to begin Section B. Th*> answers to questions in this 
section are to be marked in part B on the answer card. Kind part B on- 
your anr^wer card.*' 

Indicate Section B on the answer card. Ther say:- 

"You will have sixty minutes for Section B of the test. Remember do not 
varte time if you cannot answer a ouestici, but leave it and co on to 
the next. Are there any questions?" 
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^5. In many breeda of cattle the polled condition (nhptnv • .t hu:'w.>) 
is dorinant over the presence of horna, and hoinoi. . .-.-a ,i o;iufa 
with nomozygoua white produoea roan (interroingled" rud uni wt.lte 
hair3)oolour. Which of the following oroaaes wi a prwa.ioe oiiiy 
horned roan offspring? 

A. Polled red x horned white. 

B. Homed roan z homed roan. 

C. Horned red x horned white. 

D. Polled roan x horned roan. 

E. Polled white x horned roan, 

26. Which of the following does NOT provide evidence oi" «voiution*? 

A. ureen plants can be arranged in order from almpie to complex. 

B. Bnbryoa of birds, reptiles, and maausals have cit^rt.., 
resembling those of c fish embryo. 

C. The anoestry of animals like the horae can be tmood 
through the fossil record. 

D. The oaeotUD is present in all mammals including mtm but 
is only functional In some. 

E. The individuals within a species differ considerably oua fvcm 
another. 



28 



ERIC 



27. In I" i.- periodic tabl^ .-^roup he rinnin^; with nitrogen, which cno 
oJ iho following ohon{jor> con be noted n:i the olovjent.M nrc con- 
.:idorod in the order of thuir inertia uing otoraic woightV 

. Thu olonontu b»oouo -.loro metallic. 

T!io oloLienta bocono Ijzr, -.jotnllic .ind the heaviest olG:.ivnt 
in tho (jroup ia ncn-notallic. 

TI:o GloDentri have -jbout the i3Q;)0 netollic proportiuo. 
J'. Tho olenonta show no trend in their natallic proportiei:!, 

'./hich vary periodically and not by {jroupj. 
.. TIio olo-.icnta ;jhow no trond in thoir uetollic propcrti^.; 
jDcrjuse the periodic t .'blc ,rivo:^ no guide to netollic 
^ 'riu non-tnetallic proportic..;. 

. When a small speck of lead monoxide was added to a concentrated 
solution of hydrogen peroxide, the solution became hv t and 
eventually erupted violently. In this process laig. ymounty of 
oxygen were given off. Which of the following i,, thtr beat 
explanation? 

A. The great amount of heat ia due to the r'-leaav ol ox ^: ;i 
by the decomposition of lead monoxide; no catdi./i.i.- i jnvoivd. 

B. The reaction is catalyaed by lead monoxide but un . ; r.^ci. a 
by a rise in temperature. 

C. The reaction is not catalysed by lead monoxidtf ;,uL i;, 
accelerated by a rise in temperature, 

D. The reaction is unaffected by a rise in temper;i tw. i.ut 
catalysed by products. 

E. The reaction is catalysed by lead monoxide and uor»M.. rn ,1 
by a rise in temperature. 
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;;oui)vi i:5 n-*: - " :.ioniaffn.'t.c rmUation. The bent e/idenc*- for 
th - triilli of thi li '.emont its tiv fact that 

\. audibl'^- r^oundj n.iv.^ <i -lavelength (in air) c<* about 

di I'l'ractio . •■•■I'oot;-. M^r. bo obnorv^d. 
C sound an b.^ prcdM(^»^d by vibratin#? aolids. 
"D. h'o-.nd travel -it tr./y in air. 
K. so-ind cnn b-^ ref ractf>d. 



Two electric'iili' chn-g.^d spheres are suspended from the same 
pcint by insulating? threads of equal length and repel each 
other 30 that the threads in ;k*> equal angles -vith the vertical. 
What Cv^n bo said of th-- balls? 

A. Their tnaaaos and charges ore equal. 

B. Their mnr-.oes 3 re equal, the charges 
may or may not be. 

C. Their charges arc equal, the masses 
may or may not be. 

^. The ratio of charge t mass 

is the same for bot>i. 
E. The repulsive force on each must 

be equal to its weight. 
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The basic procedures to be followed in the main testing of the lEA Six-Subject 
Survey were 3at out in a series of manuals: 

Stage 2 IEA/I"11 Manuui for liatiuntii Cetitera 

IBA/M2 Manual for School Coordinators 
IEA/M3 Manual for Test Administrators 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinat-vrs 
IEA/M3/Stage 3 Manual for Test Administrators 

These manuals are available from EltIC Clearinghouse. 

The following extracts from these manuals have been appended to this particxilar 
lEA instrument to provide researchers with the minimum necessary test instruction 
information (e.g., such things as the instructions on the practice items and the 
warnings concerning the amount of time left for the test have been omitted here). 
For full details, please consult the appropriate m'U.uals. 

The Data Bank Instnuasnt Mumber which appears belov is a new number, assigned 
since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the numoer of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows; 



, S l>| VAW t Ml NMU Ml A. * 

I 0\n A' .us a iM I • AMI 



1: Type of Instrument 

E ■» Examination (student) 
Q B Questionnaire (student) 
T " Teacher questionnaire 
S e School questionnaire 

2: Student Population 

1 « I 6 « II and TV 

2 B II 7 » I, II ^-'^ IV 

3 B III & « 1 and IV 

U B IV S c IV Specialist 

5 « I and II :i * KA: Teacher or School questionnaire 

3: Subject 

S = Science 

R » Reading Comprehension 
L « Literatxire 

M B Mother Tongue (Heading Comprehension and Literature) 
3 « English as a Foreign Language 
F a French as a Foreign Language 
C * Civic Education 

2 = All Stage 2 Subjects 

3 All Stage 3 Subjects 

5 " All Stage 2 and Stage 3 Gubjects 

U-S: Instrument Within Type 

One or two characters used when necessary to uniquely identify each 
instrument when there is more than one instrument of the same typo. 

Instrument Hame A.ivt;. •■.■d 'J^ci'-nc- Rotatlnt/ It--rn;-.) 
Data Bank Instrument Numbe r '£^'>^\i 
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Note that six i:.epurulc book 1 el r. were prepared. The first 2U items 
in each were those found in instrument L'J and itcr.s 25~30 were 
thor.o foutui in iniara':,.-ut K.\r-1\ KJ*SQ, EhHR, KUr.n, K^r-T, or KI4SU, 
respectively. 



1EA/K3 

Pop lY, p. ^-C 



"Ta};e out Rooklet 11 from your envelope. Also, take out the small 
onvelopt' of aniwer cards and remove the yellow answer card No. 3. On 
the front of Boohlet 11 is a letter. It will be either a "P", a "Q"» 
an "K", an "S", a "T" or a "U". Also on your answer card there is • 
a coliL-an of letters and nun;l.crs at the top rigJit hand edce by the larf.e 



nun;l)er 3. The last of those will also be a » a "Q", an "Ji", on 



I'CH 



a "T" or a "U". Make sure this letter in thr came as the one on your 
test booklet." 

(The teit adr.ini strator should hold up a copy of Hook let 11 and answer 
card 3 and show where they should natch. ) 
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This tfic letter * 
that fihould uiatch 
the letter on the 
front of the test 
booklets 
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If any r.tudint findc that the nnswer curd door» not natch tl 



ic tcct^ tlicri 



the te!:t u:i;r*inintrator rhould correct the dir,crcpa:ioy by £;ivi-iC hin a 
booklet vhic)) riatchcs the letter on hin cmr.ver card. The r.tudent j.liould 
nc>t Ve ullov.'d to ciianf/- unnwer ctirdc. 



Then iMiy : - 

"We are now ready to bef^in Section B. Tho nnsvern to questions in this 
Bcction iire to be markcJ in part B on the annwer card. Kind part B on- 
your arjrwer card.'* 

IndicJite LiOCtion B oi. the answer card. Ther Fuy:- 

*'you will )iave sixty minutes for Section B of the test. Reineruber do not 
vaste time if you cannot answer a ouestic-i^ but leave it and on to 
the next. Are there any questions?*' 



26. 



SCIENCE - TEST Sn j. ^ 



et-sr copy flvvi.^.r,. 



25» ^J* is weight of NaCl that la needed to prepare 

7.1 « of ohloriae? (Approximate atomic welghta, Na! ll^^U 35.5). 



A, 


5.9 ff. 


B. 


7.1 


C. 


11.7 s* 


B. 


12.7 ff. 




14.2 g. 


On 


the basla 


be 


desorlbed 


A. 


11,0^. 


B. 


CO. 


C. 


P,03. 


B. 


NOg. 


B. 


CaO* 



27. 



SllS^^Jn^^x"* i'"'. "l""»nBhlp9 between the oarboa-dloxlde (CO ) 
[fSJnan'SeTrLject*!^?"!'"^ 



I 



or 

ui 



D 




wo ^ WOD 
fijor CAHVitS 



; j 



JLJ'L^^^'l S^«P>» indicate 

toat one or 

/^^i!?. carbon-dioxide utlliaation under tho range 
of oondltions covered by the graph is the concentration of 
carbon-dioxide pro.ent in the air. Vhich of the foUowJnr 
is correct? *»^wx**£, 

statement ia true according to the graph. 
The statement la false according to the graph. 
The statement cannot be Judged by the graph but Is 
la accord with an established biological principle. 
The statement cannot be judged by the graph and Is not 
in accord with an established biological principle. 
The statement cannot be judged by the graph or by an 
established bldloglcal principle. 07 an 



A. 
B. 
C. 

D. 

S. 



BEST C0f7 AVAILABLE 



.^ri,. . .• •et.^rntcr < . • = 

m' t f. V • r l . would be uet • 



• 'i • o.xy^cM. nnd jhrinku Hfrtjin when ox:»>' 
. tA in an inccmplot^^ oxjdatlor* ul' 



swell • 




i . 


■ « 


A • I H 




.¥ t 




B. Th- 




C . Kx . 




D. Wh. 


. ■ It* 


ei. . 








ox 





* • i 

A ■ V 



Increanes water abnorption. 

i.ous to the organidui. 
^rr^^ilable, thore i:? n<:t enough 
^rtic entry of water* 
ici^ .ir'?a givea a better rjeann of 



A . ' • ^ til rough a stactc o f thrt.-e parai* 

v.idoi • • . !j:!''>rf*nt mn t t*rial.? . The path of th* 

hea::: iv; i.. of the three block/, ta the velov^,i 

of b:- ■ • ' I 



/ 
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IKA SIX-SUBJF.CT SURVEY INSTRUMENTS B£S| rgpy AVAILABLE 



The b»aic procedures to be followed in the main testing of the lEA Six-Subject 
Survey were sat out in a series of manuals: 

Stage 2 lEA/Ml Manual for National Centers 

IEA/M2 Manual for School Coordinators 
IEA/M3 Manual for Test Administrator.: 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinators 
IEA/M3/Stase 3 Manual for Teat Administrators 

These manuals are available from ERIC Clearinghouse. 

The following extracts from these manuals have been appended to this particular 
lEA instrument to provide researchers with the minimum necessary test instruction 
Information (e.g*, such things as the instructions on the practice items and the 
wfmiags concerning the amount of time left for the test have been omitted here). 
For full details, please consult the appropriate manuals. 

The Data Banli Instrument Number which appears below is a new number, assigned 
since the instnunents were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows: 

1: Tyi>e of Instrument 

E ■ Examination (student) 
Q « Questionnaire (student) 
T ■ Teacher quest ioxuaai re 
S " School questionnaire 

2: Student Po;>ulation 

1*1 6 « II and IV 

2 « II T = I. II and IV 

3 « III 8 « I and IV 

h m JV S « IV Specialist 

5 » I tamd II N « NA: Teacher or School questionnaire 

3: Subject 

S » Science 

R « Reading Comprehension 
L « Literature 

M » Mother Tongue (Reading Comprehension and Literature) 
'£ « English as a Foreign Language 
F » French as a Foreign Language 
C = Civic Education 

2 « All Stage 2 Subjects 

3 «* .Ml Stage 3 Subjects 

5 All Stage 2 and Stage 3 Subjects 

U~5: Instnanent Within Ty pe 

One or two characters used when necessary to uniquely identify each 
instrument when there is siore than one instrument of the same type. 

Instruiu-nt Nam e Advanced Science Rotating^ items, S<-t S 
Data Bank Instrument Nxxmbe r E^SS 



I • .. . » ^ t ■ t . f I • » «. • .V 

••I • I V. I. K ,»/. • • iV -K . S 

'■' \ •• • N» • t • /.K . V irj 

» ' •»•-•* S". N • • 'I • 



BtSl eery mmu 



Note thut eix !ji'parul<^ booklets were propurod. The Virt;t ',}U itcmr. 
ill each were thoise found in instrument EIiIjII, and iteinn P'j^'SO were 
thor.e found in inntruri.ent KhnP, El4t5Q» Khf.K, KJ<G3, KhST, or EJ4SU, 
rcepoctively. 



■rEA/M3 

rop IV. p. 5-6 



"Take out nooklet 11 from your envelope. Also, take out the email 
envelope of ancwer cards and remove the yellow answer card No. 3. On 
the front of Booklet 11 is a letter. It will be cither a "P", a "Q'\ 
an "JR", an "S", a "T" or a "U". Aluo on yt jr answer card there is • 
a column of letters and numbers at the top richt hand odce by the larf.e 
number 3. The last of those will also be a "P", a "Q", an "R", an "S", 
a "T" or a "U". Make sure this letter is thr same as tlie one on your 
test booklet." 

(The test administrator should hold up a copy of Booklet 11 and answer 
card 3 and show where they should match. ) 



0 



t» cn 

%n 9^ 9** . „ 

»«• «r» 4* «^ 

4/» ^ /» 4.» 

«£» «n i-» ' in fCC^ 

«A «r» <.fi 4i» w 

%n f* a> 4* tf^KW 



»•» 



c* 

*-» <,» 



P 



I <D CD O C?> OD 
^ O CSD CD O O 



5 CD <a5 o o CP 




1 


^ 0 0 0 0 




<o ct!> CO <x> 


;? 


CO rv 000 






0 


cr> o:> Cl> 




0 a> cr> cr> 


;?5 




cv 


c- c> 




</> 0 <rr^ 0 






0 






0 <P 0 C32> 


5.5 


0 




<P C£i 0 



o 
o 

'^ 
o 
c 




Tliis the letter 
that should match 
^-^..^•^ letter on the 
^ front cf the test 

booklet. 



E4SS 



I contanuvd ^^^^ ^ ^ 

i^op IV, p. ^-c) s^ST can AVAUAf^Lf 



If any r.tudrnt findn that the nncwer curd doer, not match tlie tc-rt, then 
the tiT>t aiirnniiarator rhould correct the discrepancy by nivirc hin a 
booklet which nmtchen the letter on his ©nnver card. The student should 
not be nl loved to change answer cards. 



Then r>ay:- 

^'We are now ready to begin Section B. Th<? ensvcrs to questions in this 
section are to be narked in part B on the answer card. Find part B on- 
your answer card." 

Indicate Section B on the answer card. T:,er b^: • 

**You will have sixty minutes for Section B of the test, Kemember do not 
waste time if you cannot answer a ouestie-i» but leave it and go on to 
the next. Arc there any questions?** 



ERLC 



BEST copy Amma 



\ 50 kfT stands on a trolley of mass 100 kfj. The 

trolley i s t. r a vf»l 1 itjr to t lie ripht on rails at a constant 
^speod of (> tn s. 




After the boy jumps sideways off the trolley pushin;; 

off at ripjht anf^les to it, the speed of the trolley is about 



A. 3 m/s. 

n. 4 m/s. 

r. , 6 m/ s , 

1), 9 m/s, 

r. 12 m/s. 
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t.'iV. 



;i^-:■•■ .> 1, , H'.'.i give the graphical oonatruetlon 
!'<'th' r t' '•."nd'K°''" ° P''""'""** the thin lena L 



nrsr vjn availabu 



3r 









0 




::::::::-.J 



Which, if any, of these three flguree are oorreot? 

A. Pigoirea 2 and 3 are correct, 

B. Piguree 1 and 5 are correct. 

C. Plffures 1 and 2 are correct. 

D. None of the figures are correct. 

E. All three figures are correct. 



The presence of lone in an aqueous (water) solution of a 
substance is most directly detected by 



A. 
B. 

C. 



D. 



finding out if it conducts electricity, 
measuring the density of the solution and comparing It 
with thosf of the pure solute and water, 
seeing if the solution has an electric charge, 
evaporating the solution and testing the residue for 
conductivity, 

adding an ionic subst3nce and seeing if there is a 
r<^action, 

e electronegativity (electron attracting power) of a given 
eaent on Pauling's scale can be estimated froia the eleotro- 
^tivities of the neighbouring? elementa in the periodic 

In estimating the electronegativity of chlorine from 
:e or the elementE to the left and right of it in period III, 
•ft- 3ini':g factor ia that, in going to the right in the period 

chemical reactivity decreases, 

the number of filled energ:/ levels per atom Increaaea. 
the vf*n der Waals radius increaaea, 
tht- density decreases, 
the nuclear charge increases. 



BLSl COCY AVAILABLl 



?\ \ m-.'l Y rpproGftn*. two forno of the sane aotht a 11 -.ht npeci;led 
for^ ni'A « r?'*?'^'^*^^^-^^ dark, or tnelanio» form. 





.r 



A ■ -J 
* A 



\\. no ^ *. • \ro ' ' • 



• . ^ 1 r. o • • for-i of r:.:s ruith ^ p- re >orioi 

jj.^; 1.... r, • .ry v.'^ -i-rv f-^r'. .-.■i V.^ o-)^ - atn -o-.-io 



Which of the following best explBina the appearance of the dark 
Specimen in 1850? 

The colour change was induced by air pollution. 
Ill ot^IIbTb adapted then^aelves to the ch.nffe in external 

Ur'ponu?l;n affected the »oth9 directly after their 
emergence f r the pupal atage. v * u to 

rmutation. that had occurred before but had failed to 
Secome established, became established because it was 
favoured by changed in the external environment. 
Thrcaterplllars ate soot contaminated leaves and dark 
oothB developed from them. 



A. 
B. 

C. 

L. 

E. 



ERIC 



Bm copy mmiL 

In m experiment with a certain plant, the photoaynthetic rate 
Pj^r unit of leaf area was iseasured at different lifiht IntenaltleG. 

ma 



^r'T unit 01 leaf area was iseasured at different lifiht intenal 
o; w§o repeated at thrre different tenperaturea. 

' It** ? ^* adequate supply of carbon-dioxide waa 

^^intained throughout the experlmenta. The graph shows th^ results 




"n I U« basis or the data .:iven in the graph, vhat fnctor 

. • fnctnrs determine th» phot osvntlit* t ic rat#j in Urht 
intensities moro thnn T.ooo » oot-c'>«'»l os? 

A. Light intensity. 

B. Temperature, 

C. Temperature and li^ht intensity. 

D. Water status of plant. 

E. \'o lac tux- can be aacertained from the f^raph. 



IKA SIX -SUBJECT SURVEY iriDTftUMEHTS 



Brsr COPY mimu 



The Dftaic procedures to be followed in the main testing of the lEA Six-Subject 
Survey were set out in a eeries of manuauLs: 



t, • ••> 1»« U» Ml *l »•» 

. s k i» *MI 



Stage 2 lEA/Ml Manual for Nat ional Centers 

IEA/M2 Manual for Cchool CoorJinators 

IEA/M3 Maimal for Test Adjainistratora °' 

Stage 3 lEA/Ml/Stage 3 Manual for Nationai Centers "\'"ry 
IEA/M2/Stage 3 Manual for School Coordinatora . , ' ! . \ 

IEA/M3/Stafie 3 Manual for Test Administratora 

These maauals are available from EfilC Clearinghouse. 

The following extracts from these manuals have been appended to this particular 
lEA instrument to provide researchers with the ainiaum necessary test instruction 
Information (e.g., such thinga as the instructions on the practice items and the 
warnings concerning the amount of time left for the test have been omitted here). 
For full details, please consult the appropriate manuals. 

The Data Bank Instrument Number which appears below is a new number, assigned 
since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within ths instrument from which the variable is 
derived. The key to the new instrument numbers is as follows: 

1: Type of Instrument 

E ■ Examination (student) 
Q • Questionnaire (student) 
T ■ Teacher questionnaire 
S ■ School questionnaire 

2: Student Population 

1 • I 6 • II and rv 

2 ■ II 7 - I. II and IV 

3 » III e « 1 and IV 

^ • IV S ■ IV Specialist 

5 ■ I and II fl « i;a: Teacher or School questionnaire 

3: Subject 

S " Science 

R ■ Reading Comprehension 
L • Liter ,ure 

M ■ Mother Tongue (Heading Comprehension and Literature) 
E English as a Foreign Language 
F « French as a Foreign Language 
C B Civic Education 

2 « All Stage 2 Subjects 

3 = All Stege 3 Subjects 

5 ■ Ail Stage 2 and Stage 3 Subjects 

1*~5: Instrument Within T::v>^ 

One or two characters uced when necessary to uniquely identiJ*y each 
instjrument when there is pyre t.nan one instrximent of the same type. 

Instrument Hom e Advanced Ccicnct.- Rotating itoroc^ Grt T 
Data Bank Instnuaent Number i-'^CT 



BlSl COi'Y AVAILABLE 



Note VhuV i;ix ii'\tirnlv boo^.U-tu vltc prepared. Tho firnt item 
in euch wtMv D.ooc Touted in inr.trujt.i'nt. yM)h, and itrmi? ?l^-?>0 were 
thor.o round in inDtrvftu..nt Kl.rr» K^SQ, KUf.K, Kl«r.r,. KlwST. or KLlvJ, 
reupfctivcly. 



1KA/K3 

Pop IV, p. 5-6 



"Tftkc out Booklet 21 froru your envelope. Also, take out the small 
envelope of answer ct\rdf ar.d >*c . 'c the yellow anr.wer cnrd No. 3. On 
the front of Booklet 11 ib Kt'.er. It will bo either a "H", a "Q", 
an "K", an "S", a "T" or a "U". Also on your ancwcr card there in • 
a column of Ictterr; and nualjcrr, at the top rie,hl hand edRe by the larf.e 
number 3. The last cf theoc will also be a "l*" . a "Q", an "K", an "S", 
a "T" or u "U". Moke nux-e this letter is th • saue as t)ie one on your 
test booklet." 

(The test adiaini r.t rnt or should hold up a copy of Booklet 11 and answer 
card and show where they should mutch. ) 



iCA.I&OI'OS 



lA «»>» 



•-^ 4*» ^ 



W9 



»w» C* 

«. 1^ — r^l 

4»* J» 

l»M — 



I o o o oo 
4^ o o o o o 



5 O C O O fiD 
CS) <D O CD 





/ 










1 


cK> CP <r> o c'J' 


PI 


<K> CO 


;j 


r*3 <n> o 












o o:^ CO r;. CO 








C> c:) 




0> Ci> O CO o 




O 


O 




5 


<2^ O O C7> 


3-5 






CO CO <t> 





TJiic iho letter 
that should luatch 
the IctttT on the 
front of the test 
booklet • 



E4ST 

) conlinm-d BEST COPY mil ARn 

Pop iv» p. ^-6) '^mmu 



If any nludt-nl finds that the onnwcr card doer. n_ot. r.ntch the tent then 
the tent a±n:i)3i-.trator rhould rorrcct the dir.crepuri.v r>ivinG hici a 
booklet vhic-h rirttcher> t>ic letter on his rmnver ear.l. The student fihould 
!IS^ til lowed to change answer cardc. 



Then say:- 

"We are now ready to begin Section B. Tho pjir.vcrs to quentiono in thiB 
section are to bo narked in part B on the answer card. Find part B on- 
your anr.:er card." 

Indicate Section B on the answer card. Then r>ay:- 

"You will have sixty minutoi; for Section B of the test. Hemcmber do not 
waste time if you cannot answer a ouer.tie-i, but leave it and co on to 
the next. Are there any questions?" 



« 
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SCIENCE ~ TEST IIB Set T BtSr COPy AVAILABLE 



Each resistor in the diagram has the same resistance R. Vh-t 
resistance will be meanured between terminals X and Y? 



A. ?R. 




A jar of oxygen gas and a jar of hydrogen gas are at the same 
temperature. The molecules of the two cbs«s have on average the 
same ^ 

A. velocity. 

B. momentum. 

C. force. 

D. potential energy. 

£• translational kinetic energy. 



The rate of reaction of two substances X and Y is measured at 
several concentr ,tions of X and Y as shown in the table. 



Rate of reaction 


millimoles/litre second 


12 


56 


24 


Concentration of 


X moles/litre 


5 


15 


10 


Concentration of 


Y moles/litre 
— . 


■5 


5 


10 



The rate of reaction ia 



A. proportional to the concentration of X but independent 
of the concentration of Y. 

B. proportional to the concentration of X and Y. 

C. proportional to the concentration of Y but independent of 
the concentration of X. 

D. dependent on the concentrations of X and Y but not satis- 
factorily expressed in A, B or C. 

E. dependent on so.Tie unspecified factors other than concentrati 



110 



BLST COPY mMBl E ' ' 

• Whi "h of th»' f llowing best describes the ego cell in the embryo 
sac of a plant? 

A. It is formed by mitosi*'. 

?. It gives rise to the endosperm, 

J. It i3 analogous to a pollen grain. 

D» It is a aygote. 

E. It ifl a female gamete. 



•. Which one of tht^ following formulae represents a substance 
which you would NOT expect to exist under normal laboratory 
conditions? 

A. NaH. 
P. H-,S. 

^. SiO^. 

D. AlCl,. 

S. 0,. 



ERIC 



4 



BLsr copy mmii 



X and Y represent two forms of the seme moth, a lirht 
speckled form and a predominantly dark, or melanii , r. , 




During the 19th century the air in some parts of England 
beoaae increasingly polluted with soot through the growth 
of industx;^ based on the buring of coal. One effect of this 
pollution WAS that lichens would no longer grow on the trunks 
and branches of trees as these became blackened with soot* 

Until 1850 the only farm of this moth that had been recorded 
was the light form X. Then in 1850 the dark form Y was 
reported from one of these industrial areas. By the end 
of the 19th century the dark form had become quite oommor 
and new it is, in many localities, the eemmoner of the two 
forms, espeoially in the vicinity of large towns, where 
it often comprises as such as 95% of the total popiaatien, 
although the light form predominates in areas away from 
large oentres of population. 



The papagraph describes a oase of evolution through 

A. sexual selection. 

B. natural selection. 

C. intra-specif io competition. 

D. geogrraphical Isolation. 

E. the Inheritance of acquired characters. 



11^ 



BLSI Corr AvAILAiiU 

lEA SIX-SUBJSCT SURVEY IIISTHUMENTS 



The basic procedures to be rollowed in the main testing of the lEA Six-Subject 
Survey were set out in a series of manuals: 

Stage 2 lEA/Ml Manual for Nat ior.al Centers ^ or..w,vr.»of Ht^.tn 

IEA/^^2 Manual for School Coordinators '-^uoX\?':s\ryl'rVo) 
IEA/M3 Manual for Test Administrators towcAt.oN 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

rEA/M2/Sta6e 3 Manual for School Coordinators 
IEA/M3/Stage 3 Manual for Test Administrators 

Theae manuals are available from ERIC Clearinghouse. 

The following extracts from these manuals have been appended to ^J^" 
ISA instrument to provide researchers with the minimum necessary test instruction 
information (e.g.. such things as the instructions on the practice items and the 
iw^Sga concen!i;;g the amount of time left for the test have been omitted here). 
For full details, please consult the appropriate manuals. 

The Data Bank Instrument Mumber which appears below is a new number, assigned 
since the instruments were administered for the purpose of ^Jy^^^^^^^^e ^^^l, 
ii ?he instruments with the resultant variables in the Data B^k holdings. Each 
auch variable is named in the codebook using the new instrument number end 
(^ual^) the nmber of the item within the instrument from which the variable is 
derived. ThJ key to the new instrument numbers is as follows: 

1: T ype of Instrument 

E » Ejcanlnation (student) 
Q « Questionnaire (student) 
T » Teacher questionnaire 
S « School questionnaire 

2: Student Population 

lei 6 « II and IV 

2 B II T « I. II and IV 

3 s III e « I and IV 

U « IV S » IV Specialist 

5 ss 1 and II N « KA: Teacher or School questionnaire 

3: Subject 

S » Science 

R a Reading Comprehension 

L « Literature , , , .4. n 

M » Mother Tongue (Reading Comprehension and Literature; 
E « English as a Foreign Language 
F « French as a Foreign :,anguage 
C = Civic Education 

2 e All Stage 2 Subjects 

3 «= All Stage 3 Subjects 

5 « All Stage 2 and Stage 3 Subjects 

U-S: Instrument Within Type 

One or two characters used when necessary to uniquely identify each 
instrur.rnt when there is more than one instrument of the same type. 



Instrument Name Advanced Science Rotating: items, G e t ..]! 
Data Bank Instrument Murr.be r SUSU 



ERIC 



13 



• 



[M COI Y AVAIL/^Ll.F 

Note that six separate booklets wc prepared. The first 2** iteniK 
in each were those found in in3tru:r.ent '.3B, and iter.s 25~30 were 
those found in int.'t ra'U'-nt K!*:;I\ E'*GQ» El*r>R» EUgS» EhST, or El*SU, 
respectively. 



IEA/M3 

Pop IV, p. 5-6 



"Ta>:e out Booklet 11 from your envelope. JVlso, take out the small 
envelope of anwer cards and remove the yellow answer card Ho. 3. On 
the front of Booklet 11 is a letter. It will be either a "P", a "Q" , 
an "R". an "S", a "T" or a "U". Also on your answer card there is • 
a colur^'i of letters and nur.bers at the top right hand edge by the larce 
number 3. The last of these will also be a "P"» a "Q", an 



Moll 



lloll 



a "T" or a "U". Uuiio sure this letter is thr same as the one on your 
test booklet." 

(The test administrator should hold up a copy of Booklet 11 and answer 
caru 3 and show where they should natch.) 



71\ 



Co* 



^ »>JI ft^ 

WfH »a rrk 

>• w «•» t*a^ 

•» c.* M WStt 

•h# f-i <u» ^^ t^. 1^^^ cr» 

c*» * fSBMf «^ «^ «M> cr» 

C% C/- — fTfcC 

W 0> 4'* Vm •> w« fS^UI 

«^ o> ^ C«4Saft — . o 

#^ c/% t-* (TXn 



1-^ 



La 



f O O O O CD 



3 o o o o 

^ O CD O ^ CD 



r 






CD <to cc> c^? 


;> 


O r?: O O o 






cr> 


o cr> 


3 


CI c::> o o 


25 


cs> 


CP 






C J c:^ o o 


54 


cr3 


CJ> 






O CC: <r> O C3C> 


P>5 




Oh 


CD CD <Z> 



o 

c 




This is the letter * 
tha'!: should match 
th^ letter on the 
f rent of the test 
booklet. 



ft 



IKA/Mi ^ E4SU 

) conlinued 
Pop lY, i>-6) 

BLSI CO} r AVAIUBLL 



If any r;tUvio.it findn that the oncucr card doer not natch the tent^ then 
t)iO tent a±ninintrntor rhould correct the dir.crepa:u-y ty civiui^ hiti a 
lioohlet vhich riUtc):en t>ie letter on his annver card. The student ^Itould 
pp^ ^^<' cillow. d lo cJianf/' ani;wer curds* 



Then iiixyi- 

"V7e are now ready to becin Section B. Tho pjiBwers to questions in this 
section ere to be narked in part B on the nnsv^er card. Find part B on- 
your arji-wer card.** 

Indicate Section B on the ansvor cf.rd. Ther say:- 

•'You will have sixty ininutes for Section B of the test. Renciaber do not 
va.ste tine if you cannot answer a ouestic*-*, but leave it and go on to 
the next. Are thert any questions?" 
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If B photon collides with a free electron 

A. energy 13 conse-ved; momentum ia not, 

B. momentum is conserved; energy iu not. 

C. both energy and momentum are ooraerved. 

D. neither energy no' momentum need be conserved, 

E. momentum is consf-rved; the nature of the collision 
determines whether energy is conserved. 



If, in an imaginary situation, a 1 kg block of ice at 0°C 
is dropped from such a height that all of it is melted by 
the heat generated on impact with the ground, from what 
height wouxd a 25 kg block of ice have to be dropped to melt 
ccmpletely, assuming the* in both oases all of the heat is 
absorbed by the ice? 

A. 2? times as high. 

B. 3 times as high. 

C. 1/5 as high. 

D. 1/25 as high. 

E. The same height. 



A student wishes to see how tempera tur- affects the solubility 
of a salt in water. His method is as follows: 

He shakes an excess of the salt with water at a known tempera- 
ture until no more appears to dissolve. He thon filters to obtain 
a clear solution. After weighing a portion of this solution, he 
evaporates the water and weighs the dry salt. He then repeats 
the procedure at the same temperature^ as a check before proceeding 
to anoth'^^r tempera tu"^-^. 

Which of the following is apt to caus th^ greatest error during 
determination of the solubility at a given temperature. 

A. Allowing solution temperature to ch nge prior to filtration. 

B. Allowing solution temperature to change during evaporation. 

C. Allowing solution temperature to change at any time during 
the procedure, 

D. Not using the saroe size of salt crystals in the check 
determinations. 

E. Not adding the same excess of salt in the check determinations. 

Th- maintenance of a ccnatant body temperature in man involves 
a balance between production of heat and loss of heat. Which 
of th--^ factors given below least affects this balance? 

A. Tho circulation of the blood. 

B. Evaporation of water froni the body surfaces. 

C. Muscular contraction. 

D. Dilation of blood vessels in th^- sJcin, 

E. Th*' heating of cold air in the lungs. 



BfST COPY AVAILABIF 

A ooirapoiiud X, of tin? formula C^^H^O^ on partial oxidation fjiveo 
C,H 0* Krom this information^ X ia most likely to be 

\. an alkanal (aldf»hyde). 

r. a tertiary alk:jnol (alcohol)* 

an alkene (ol^^fin)* 
D# a secondary alkmol (alcohol). 
K# an ether 



3onie organisms are difficult to classify as plants or animals 
because they are 

A. decomposers. 

B» capable of acting as both producers and consumers. 

C. microscopic and thus too difficult to study* 

D* able to build up complex foods » by making use of light 

energy* 
E. producers. 



lEA SIX-SUBJECT SWIVEY INSTRUMEIiTS BEST COPV AV;\IUBlf 



The baaic procedures to be rollowed in th« main testing of the lEA Six-Subject 
Survey vere set out in a series of manuals: 

Stage 2 lEA/Ml Manual for National Centers 

IEA/M2 Manual for School Coordinators 
IEA/M3 Manual for Test Administrators 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinators 
IEA/M3/Stage 3 Manual for Teat Administrators 

These manuals are available from ERIC Clearinghouse. 

The following extracts from these manuals have been appended to this particxxleu' 
I£A instrument to provide researchers with the minimum necessary test instruction 
information (e.g., such things as the instructions on the practice items and the 
warnings concerning the amount of time left for the test have been omitted here). 
For full details, please consult the appropriate manuals. 

The Data Bank Instrument Number which appears below is a new number* assigned 
since the instniments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings* Sach 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows: 

1: Type of Instrument 

E ■ Examination (student) 
Q ■ Questionnaire (student) 
T ■ Teacher questionnaire 
S « School questionnaire 

2: Student PQT>ulation 

1 • I 6 « II and lY 

2 « II 7 " I. II and IV 

3 « III e « I and IV 

U « IV S * XV Specialist 

5 » I and II N • NA: Teacher or School questionnaire 

3: Subject 

S • Science 

R ■ Reading Comprehension 
L « Literature 

M « Mother Tongue (Reading Comprehension and Literature) 
E « English as a Foreign Language 
F « French as a Foreign Language 
C •» Civic Education 

2 » All Stage 2 Subjects 

3 B All Stage 3 Subjects 

5 • All Stage 2 and Stage i Subjects 

5: Instrument Within Type 

One or two characters used when necessary to uniqxieiy identify each 
instrument when there is more than one instrument of the same type. 



I t)u( ATiON a I ^ A<<t 
t idNAi iNVTvTuU Of 

..... . t ♦ N I. I » 

I > • . . ^ • ^ . f ; « ». ■ V 

i ■ . t A ». ■ » N • N- 

...» I. • I. I I'Wf 



Instrument Mam e Specialist Biology 
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1. In whlcn oi tne loiiowing mature ceii types are nuclei typically 
present? 

A* Maounailan erythrocytes. 

6. Stomatal guard ceils. 

C. Tracheids. 

D. Bacterial ceXis. 

E. Sieve tube elements. 



Questions 2, M and :? reler to the loiiowing statement and the ac- 
ooiapanying diagrams. 

Similar fragments of a certain plant tissue were placed in 1%, and 

augar solutions respectively. When viewed under the microscope 
alter they had reached equilibrium with the bathing solution, single 
cells appeared as shown in the diagrams for the three solutions. 
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Which of the three oella shown has the highest turgor preiBure? 

A. 1 . 

B. 2, 

C. % 

D. It is the sane for ail three. 

E. It is impoBRible to say. 



What 1 ills the apace between the cell wall and the protoplast when 
a plant ceil ia plasnolyzed with a salt solution? 

A. Water. 

B. Air. 

C. Salt solution. 

D. Ectoplasm. 

E. Cell sap. 



In a certain species eaoh oi two gene pairs is looatsd on a dil- 
I'erent chromosome. For each pair, the gene may exist in •ither 
of its two allelic forms, one of whioh is oompletely dominant 
over the other. In whioh of the following crosses would all the 
offspring be of the same phenotype? 

A. Individuals both heterozygous for the two gone pairs, 

B. Individuals both heterozygous for one and the swie 
gene pair, and homozygous recessive* for the other pair* 

C. An individual heterozygous for both gene pairs* and 
an individual homozygous recessive for both pairs. 

D. An individual heterozygous for one gene pair and bono* 
zygoua dominant for the other pair, and an individual 
homozygous recessive for both pairs. 

E. An individual homozygous dominant for both gene paire 
and an individual heterozygous for both pairs. 

In many breeds of cattle the polled condition (absence of hems) 
is dominant over the presence of horns, and homozygous red cros- 
sed with homozygous white produces roan (intermingled red and 
white hairs) colour. Whioh of the following cirossee will pro- 
duce only horned roan offspring? 

A. Polled red x horned white. 

B. Horned roan x horned roan. 

C. Horned red x horned white. 

D. Polled roan x horned roan. 

E. Polled white x horned roan. 



BtSl CGi V AVAlLABLL 

It^-ms , • at:d U> r»'i Mr to ir.K- foliowlnfT photomicro(!ri'''i phs oi divi- 
airif? colli? I'torr. an mtluT taicon irora .i i lower nua, and stained to 
show chron5oc.omf»i!. '.onu' oT the atfJtfer are duplicated. 




I 



o. fthen the photomicrographa are arranged in the order in which the 
events they d'»rict occur, which of the following procesr.es do 
they illustrate? 

A. Fusion of nuclei in l ertiiization. 

B. Meiosis. 

C. Mitosis, 

D. Zygote lormation. 

E. Binary lission. 

tJumbor tho photomicrographs in their moat probabie order and 
tnen spinet from the choices beiow the one that corresponds 
moat nearly to yours. Bear in mind that some of the ntaffcs 
are duplicated. 
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• i'.- tht probable haploid number of chromoaomea lor this 



A. 



All the offspring from a hooded/hooded x white/white cross In 
rats are found to be hooded. If these P, hooded rats are »ated 
to<?ether and produce litters totalling 50 rats, which of the 
following proportions is most likely? 



A. 30 hooded t 

B. tjO white t 

C. white : 

D. 24 white i 

E. 10 white i 



nil white, 
nil hooded. 
12 hooded. 
26 hooded. 
40 hooded. 



13, In a living plant cell chlorophyll absorbs light and as a reault 

A. carbon dioxide is fixed into phosphogly eerie acid. 

B. carbohydrates are formed 

C. ATP is converted into ADP. 

D. ADP is converted into ATP and hydrogen is released 
from water, 

E. oxygen is released from CO^. 



1 5. In slightly diluted sea water, the small marine worm Gunda swexis 
when deprived of oxygen and shrinks again when oxygen is sup- 
plied, '^at is the most likely explanation? 

A. Lack of oxygen results in an incomplete oxidation 
of waste products. 

B. The lack of oxygen increases water absorption. 

C. Excess water is poisonous to the organism. 

B. When less oxygen is available, there is not enough 
energy to oppose osmotic entry of water. 

E. An increase of surface area gives a better means of 
oxygen absorption. 



14. Grazing beef cattle utilise only about 1/7th of the plant food 
they eat. The intensive rearing of animals in buildings can 
improve greatly on this. Which of the following factors is 
least liicely to affect this? 

A. Competition for food by other animals is prevented. 

B. The animals receive less light. 

C. There is less loss of body weight. 

D. Less energy is used in movement. 

E. Special additions can be made to the diet. 

ERIC 
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Vhioh of th* following vould b« th« b«et way of ttitlag the 
taypothttlt that two ffivon •ntyBof affect the rate of a oertala 

reaotlon? 

A. Try the reaotlon with a aixture of the enzyaet at 
different tesiperatiuree. 

B. Purify the enzyaee and then try then out oa the 
reaotion. 

C. Try the ensyaee eeparately and together on the 
reaction. 

D. Try inhibiting one ensyae by dialysis • 

E. Try aixturee of the ensynee in different psopertiene 
on the reaction. 



Seoretione of endocrine organ* are not directly responelble 
fer 

A. oalciuB aeiaboliiB. 

B. secretion by the adrenal cortex. 

C. changes in the uterine lining. 
B. changes of body teaperature. 
S. general body growth. 



Oebalt chloride paper is blue when dry. It gradually ehaages 
colour to pink in the presence of water Tapour. Three 1 oa 
square dry cobalt chloride papers were treated as follevsi 

The first was fastened to the upper surface of a leafjt^ ^seaas of 

ji cllpt the second to the lower surface in a sfaiisf way* jisd the 
third hung free in the air. The tiae taken for the papers to achieve 
a atandard pink colour was noted. The first took $ ainutes, the 
eeoond 10.3 oinutes» the third 18.0 ainutes. 

Which of the following conclusions is justified on this 
evidence alone? 

A. There are nore stoaata on the lower surface of 
the leaf than on the upper. 

B. No water vapour is given off froa the lower suzface ef 
the leaf. 

C. The upper leaf surface gives off acre water vapeur 
than the lower. 

B. Both leaf surfaces give off water vapour at the 
same rate. 

E. There are no stomata on the upper surfaoe of the 
leaf. 



The aaintenanoe of a oonstant body teaperature in man invol- 
ves a balance between production of heat and loss of heat. 
Which of the factors given below least aff acta this balance? 

A. The circulation of the blood. 

6. Evaporation of water froa the body surfaces. 

C. Muacu'^ar contraction. 

B. Bilaticn of blood vessels in the skin. 
E. The beating of cold air in the lungs. 



6. 
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Lymph is foro«d Into the tiiauea by 

A. blood pressure. 

6* the aotioD of th« Xlvar. 

C. intestinal villi. 

D. . the action of the Icldnsy. 



20. In an experimant with a oartaln plant, the phototynthailo rata per 
unit 01' leaf area was aeaauied at dlffoxent light Intanalt^at* Tj^a 
experiment was repeated at three different temperaturee* ^ C» 1:> C 
and 25 C. An adetiuate supply of oarbon dioxide was aaintalned 
throughout the experiments* The graph shows the reaulta* 




'..-..^ .•f I';:'-.- .jata rive. .• f.ic rriio!., ■.viiut factor or 

factors ;et'-r -i : t,';e p!iotosy::t.ne t: o rate . n lif^ht intens '. t -. es 
.-.oro t-.-i-. ■■ . ' ;'oot.-ori r. 63" 
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vhe^hor M.,. •Toco Iiire to find out 

• ^^^-"/^V---'^,^'-^-^'^ A.: ..^ blood -ne. 'lach drew a 

;'-U^o t : .r • "''^^ <^orpuocles. The students 

io...o„i..,. is tnf> beni. con^.:.c'.t on their conclusion.? 



A. -^v 



he '-:o:q I'u :or. .I.- '.vro:..-^. 



^ho -or clusxo.. .i;.; ■.:ot i". arreemer.t -.vith the .acts of 

'o^na-n-,.'" ^'^ ^«'''ea-uM by the expeyinie.t 

to the .::np-oyr:!fcr.t of poor experinental tech- 
r..iqueu, t..e observatio ns pro.-pted a conolus^o. i- 
a.sa.:reono.,t v.-i th accepted Violo.-ical acienco.' 
-he c-o^cl-jo o:- ic justified. 



rhe-t nia.,f^ m".. •••'^ ca. .^o'i J!.o>cadc (•^0^) utilisation by 

..he. ... pla.'to, t!-.o caruor. diorcide eo;:coi;tra tion (Tolume per oe-.t? 

■•■-c.s.ty Uoot •;a>idles}. 

t 
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^co2 C6^4aw^-f^AT..o^i volome T^ctftr 

. t r,a3 beer. ataV.?d that the (iat. 
^hGt 00* of th« 
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L-ct". at.'ito; that r.c. ^ nho'.vf?^ that if tho a-,o-.;:.t 
i ; ox . w> c de ;ren3o i fro:n .I.',"' b;.* 70l.;.ie .-i.d tiie 
t,f- rv;*..y liol l coi'.s tar.t , t^.'Te •. n a". i;;ereuse :■ '..-Hrbo;-. 



t-- U?":ev t. -.3 r?;;n^? a-: rd ; v*-; lo Ihe ^raph. 
"r.c -iit,e-rie.\t '^a. /iot be Jui.^ei by tho r:raph but is 
'i/.-^ri -:th a:\ established blolofii^al principle. 
*^he 3t'itcmc»:t '.^a'Tiot be jud^e^i by the r:raph and is 
..t. i:. -t.rcord v; : th an established biological pririciple. 
^'he st:iten\e t ?i\'r\ot be judroi ty the r-^ranh or by an 
er; tabl . ^ned b:olop;ical pri^ciple• 



4. ?\\e ,ra^bi^^ l\o\[ie .'or.te;t of the layer of air next to the 
vhcrit : r. '\ ^jor..fiei.i o'\ a clear warm s iinrr.or day will be less 
t hi a * o * : -1 n t : 1 1 v; rxr r: i f^h t . 
Vh:ch 0 1* th.e foilo-.virig is correct'.' 

The 3 tate:ner^>t is true accord : to the graphs. 

B, The Gtatenent. is false accordii.f; to the graphs* 

The statement car^.>ict be judfred co;r:pletely by the staphs 

but 1^ \r. a<)cord with an es t'abl ished biological principle* 

J. The staLement cannot be j .dfed completely by the graphs 

and 13 ;:ot in accord with a., established biological 

pri: ':iple. 

L. The stateme:.t canr^ot be j'^d.-:^^! completely by the /graphs 
or a- eatablishoi bicln.^:c'iL pririciple. 



..^^7. ;r.o carbO'. i :>.-::de :o::teit of trie air la approximately 0.03 ' 
by volume. :'i:e Iirht Intensity at noon on a clear sunmer day 
.3 1.:. the -.GL-iibourhood of 8^000 to 10,000 foot candles. On 
the ban.G of the data riven rif;. 1, will th'^ rate of 
-arbor) i^oxiie ti": : 3'it L ,^r. he ILmited on a warm clear summer 
day by the carbon dioxide :*onte;it of the air rather thar: the 
:.r;tor:SltV of the .fi:tV 

:'h]:^:i .jC the :*ol : u.v . -.r •;\3v;err: to thin question is correct? 

Yea. :ho data make tr:.i.s quite clear* 
;\ :'he lata Ghow this is ..ot true. 

:t ot. :;o ietorxined fr-j*:. the data ^^iven, but is ir: 

a :uord .vlth an established b:ological pririCiple. 
It ot be determined from the data ^Iven and is rot 

::. :xC".r\ .v:tn a:, establlshci bi o lOtti 'jal prir^.ciple. 
:t -a ,: .t be dotorm:ned from the data ,:iven or by an 
t-ntaL>l .o>nfr'i bioioci^val pri:.o:pIe. 

. n of the follov/.np; iS rot no*i trolled by hormones? 



' ;j * ^-r 1 ft : ■ tho o ..em, 

- 'Vir.! ,-ro.. t'. of tno rad:olo. 
",jv.or . i(?r the ir.fi^e;:eo of i :.crea3 io'f: day le* ntii* 

f .e'-,v«;r: of Jo^- ' 'i^ou^^ treon ' . aut...m:.. 

r'- r:r .f n;:oo:.3 tov;arln !nt.^^ral 1 i/rht* 
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QU«ation8 27 and 28 refer to the fo;Liowing* The primary fuaotlM of 
a hidney tubule is to reabsorb water. The dlagraaa show tbrte types 
ef kidney tubulea (nephrons). 



27* Whioh kidney tubule (nephron) is soat likely to coour iB a 
dessrt animal? 



S. It is iBpossible to say. 

E. It will depend upon whether the animal is a hsrbiTore 

or a oamivora. 



28. Whioh kidney tubule (nephron) is most likely to ooour in fresh- 
water animals? 



C. M. 

I). It is impossible to aay. 

E* It will depend upon whether the animaJi is oold-bleoded 
or warm-blooded. 



29* Vhioh of the following best desoribes the egg oell in the embryo 
sao of a plant? 



A. It ia formed by mitosis. 

B. It gives rise to the endosperm. 

C. It ia analogous to a pollen grain. 

D. It ia a zygote. 

E. It ia a female gamete. 




A. 
B. 
C. 
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50. Th9 dla^ama show th« •xttrn*! Appaarsnoe or ••otlon* of tabryvnio 
8tag«B of two kindt of aolsala. Which two kinde ar* thty? 




A. Amphibia and raptilaa, 

B« Eohioodarss and aajuwls. 

C. Fish and isaamala. 

D. Coelsntsrates and birds, 

E. Insaots and birdtf. 



31 • In order to obtain two orops in one growing season a farasr pXaated 
SOBS Bseds whioh he had harvested the previous week but the sesdo 
failed to garminate. What oan be concluded from this obssrvatlsn? 

A. The farmer did not provide the right conditions fsr 
germination. 

B. The seeds needed a longer period of maturation* 

C. The farmer had not removed Inhibiting substanoss. 

D. The seeds required a period of low temperature. 

E. The data are inadequate for a conclusion to be reached* 



32. Some organisms are difficult to classify as plants or animals 
because they are 

A. decomposers. 

B. capable of acting as both producers and consumers* 

C. microscopic and thus too difficult to study. 

D. able to build up ooaplex foods* by making use of light 
energy. 

E. producers. 
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X and Y rf>rre3'^r}+ *Wi> f^-i>^« ^4> ^.i 
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^urin^ th^ iqtl: cei.tx^ry tJie air in snn,e parts of England 
became mcr^^-Hnrxy polluted with soot through the growth 
o. maustr, bnraed on the buniin^ of coal. One effect of this 
roni;tiC)) WHO tr:Mt Uchens would no longer frow on the trunks 
and braj^che^' of ' re*^.- a? these hecamf^ blackened with $oot. 

Vtitn the ..n:.v lorrn or thin moth that had been recorded 

was the li^^ht fonn rher; in l.'y.O the dark form Y was 

reported frorx one o/ txene industrial areas. Bv the end 
of the 19th oentut;. the dark fom had become quite common 
aii'^ now it IS, In many .IncalitifiS. the comraoner of the two 
forms esrecinll;. ir. the vicinity of lnr.:e towns, where 
li. : conpri.-ier n^uoh no : ^^^^^ population, 

al.no'.v-h thr- ,,,-1,1 vri'doir.-Jnfi^en in areas away from 

lar-e centrf-s ..f po:ul .ttor.. 



! : '." ; ! y :■; f tor the ir 
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" '.'M- -I , f , ■ iro,',;nprit. . 
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34. Whloh one of the iollowlnK hyvotheses would be of U^^^** value 

when deaignlng experlmente to investigate the problem deeoribed ia 

the paragraph, 

A. Caterpiiiara iron eggs laid by pure-breeding light- 
ooioured moths will eaerge as dark-ooloured mothe if 
fed on leaves oonta'^inated with industrial soot* 

B. The dark form of moths oan be obtainalby irradiating* 
by moans of X rays, the eggs laid by pure-breeding 
light-ooloured moths. 

C. When bred in captivity under extreme conditions of 
temperature or humidity the dark form proves hardier 
than the light form. 

D. The dark-coloured adults fly more strongly than the 
light-ooloured ones. 

E. If paper models of the two forms are exposed in eqxial 
numbers on a dark tree trunk, birds will peok off more 
of the light ones than the dark ones. 



35. The paragraph describes a oase of evolution through 

A. sexual selection* 

B. natural selection. 

C. iiitra-specif ic oompeti tio.".. 

D« geographioal isolation. 

E, the inheri tarice of a'c inlrc.-i characters. 



36. Which one of the following statements is probably N0£ true of 
this species of moth? 

A. It usually frequents voodlsnd habitats. 

B. It rests during the daytime on exposed tree truxUcs 
and branches. 

C. It ia apparently distasteful to birds. 

D. The caterpillars feed on the leaves of trees. 

E. It will often be caught in moth traps nesir large towns. 



37. The Galapagos Islands in the Pacific are believed never to have 

been connected to the mainland. In the Islands there are 14 species 
of finoh-llke birds with no obvious relatives elsewhere in the 
world. The finches vary from island to island. There is a close 
resemblance between species in plumage, calls, nests, and eggs, 
but each species differs greatly in beak modifications according 
to the diet. The species do not interbreed and do not compete for 
food. It ia stated on this evidence that isolation is an importaat 
factor in the production of new species. 

A. The statement ia supported by the information given. 

B. The statement ia not supported by the information given. 

C. The statement is contradicted by the information given. 

D. The statement is known to be false but this is not sup- 
ported by the information given. 

E. No relevant information is given. 
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3d* It has been notioed in recent years that the proportion ef iaeeota 
surviving after expoeiure to oertain inveotioides has shown a gxa- 
dual inoreaaewlth auooeeding generations. Of the following, whioh 
is the hest explanation? 

A* World changes in olimate have provided a new envlronaeat. 

B. Insects which have been exposed to the insecticide and 
have recovered have passed on an imnunity to their off- 
spring. 

C* Elimination of the less resistant strains gives the 
resistant ones « ^eater chnnoe of success. 

D« Changes in the habits of the inseots have entbled then 
to survive* 

B. Thtt inaeotieide causes favourable mutatlona. 



3im An adaptation one might expect to find in some "suooeisful" desert 
plants would be a 

A* large leaf area and a thick impermeable cuticle* 

B. large leaf area and a large absorbing root aurfaoe, 

C« small leaf area and a large absorbing root aurfaoe* 

D* small leaf area and a thin, permeable cuticle* 

S* small leaf area and a small absorbing root aurfaoe* 

40* Which of the following does NOT provide evidence of evolution? 

A. Green plants can be arranged in order from simple to 
complex. 

B. Bsbryos of birds, reptiles, and mammals have gill clefts 
resembling those of a fish embryo. 

C. The ancestry of animals like the horse oan be traeed 
through the fosail record. 

I). The caecum is present in all mammals including man but 

is only functional in some. 
B. The individuals within a species differ considerably one 

from another. 
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IKA SIX-SUBJV.CT SURVEY INSTRUNOTS 



The basic procedures to be followed in the main testing of the IKA Six-Subject 
Survey were set out in a series of manuals: 



^: S ftf tM| (t» Hf A I »M 

f l»VK 6 T .ON 
• • • • . I t I . { 



Stage 2 lEA/MX Manual for National Centers 

IHA/M2 Manual for School Coordinators 
ISA/M3 Manual for Test Administrators 

Stage 3 I£A/Ml/Stage 3 Manual for Rational Centers 

IEA/M2/Stage 3 Manual for School Coordinators 
I£A/M3/Stage 3 Manual for Test Administrators 

These manuals are available from ERIC Clearinghouse. 

The following extracts from these manuals have been appended to this particular 
ISA instrument to provide researchers with the minimum aecessary tes*" instruction 
information (e.g. » such things as the instructions on the practice items and the 
warnings concerning the amount of time left for the test have been omitted here). 
For full details* please consult the appropriate manuals. 

The Data Bank Instrument Number which appears below is a new number, assigned 
since the instruments were administered for the purpose of eeisily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item wit^'-iin the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows: 

1: Type of Instrument 

E « Examination (student) 
Q ■ Questionnaire (student) 
T ■ Teacher questionnaire 
S ■ School questionnaire 

2: Student Population 

1 ■ I 6 « II and IV 

2 » II 7 ■ I, II and IV 

3 e III 8 « I and IV 

U « IV S « IV Specialist 

5 » I and II N « NA: Teacher or School questionnaire 

3: Subject 

S " Science 

R ■ Reading Comprehension 
L »» Literature 

M ■ Mother Tongue (Reading Comprehension and Literature) 
S B English as a Foreign Language 
P « French as a Foreign Language 
C • Civic Education 

2 a All Stage 2 Subjects 

3 ■ All Stage 3 Subjects 

5 ■ All Stage 2 and Stage 3 Subjects 

U- 5: Instrument Withia Type 

One or two characters used when necessary to uniquely identify each 
instrument when there is more than one instrument of the same type. 

Instrument Nam e Specialist Chemistry 
Data Bank Instrument Numbe r ESSC 
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Which of these solutions is one-molar, that is, 1 M ? 

A. A solution containing 1 molecule of aolute per unit 
volume of water, 

B. A solution oonteinlng 1 molecule of substance dissolved 
in 1 tnols uf water. 

C. A solution containing 0.1 formula weight in grams of a 
substmoe in 100 miUilitres of solution. 

D. A solution containing 0.1 gram of solute in 100 nlllilitre 
of solution. 

E. A solution containing 1 formula weight of aolute in 
1 millilitre of water. 

V^loh on« of th« following fornmUe repraat&tt a lubstanot 
vhlch you would NOT •zp«ot to ttxlat und^r nomal laboratory 
oo&ditiona? 

A. NaU. 

C. SiOg. 
D» AlClg. 

E. Oy 

t^^ff**''*** rm^b^^f •nd the gram molecular might pr molar 
J^f5J«4^: '""^"^^ »oleoul7of the 

A« H/A. 

B. A z R. 

C. 2A z N. 

D. A/N* 

E. 2A/N. 

What la the ohange In ozldat.'.on number (ozldatlon state, 
equation »^^fl«"®8» the reaction represented by the 
MhOg + 4 HCl MhCl ♦ CI +2 H O ? 

^ £ ^ 

A. 2. 

B. 3. 

C. 4. 

D. 5. 

Sa 6 a 

MrJl-L-'J^fi' "l""'" °f "dl™ Iodide la .l.otrolyB.d witt 
19 • (n*S»tlve 

'k, oxyirdA ttOleonleB. 

B. iodine molecules. 

C. hydrozyl ions (OH"). 
D* sodlus atoms.' 

B. hydrogen moleoulee. 
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6» 



-)i 1 .'.ubijt.^nco 
point nf th«: c:it..phor 



i.. di. .-olvod in 40 i; of couphor . tlu.- 



;in ; point nf th«: c:it..plior i lowered (doprcacod) by 
u. .;ol'GCUljr doprw.t.ion fvce-^inj point for canphor (looo 
x\i -.olvcnt) ii^ 40°C. The Molcculnr woio'ht of the riuhutanco 
i 



10. 

C, 30. 

i->o. 



7* WUt is tb9 minimum vaight of KaCl that it naeded to prtptr* 7*1 ff 
of ohlorint? (Approximito atomio waightsi Nt - 25, CX " 35.5) 



A. 5.9 

B. 7.1 g. 

C. 11.7 ff. 

D. 12.7 ff. 

E. 14.2 ff. 



6. 



Ccppei 
SuiphaTe 




AflUDdtex 



Nitrato 



Sodium 
Hydroxide 




Oopp«r ftripa E ftnd ailYtr atripa M and N and plstinua 

•tript 0 ADd F, vhiob Ar« tauAl to aaeb other in aurfao* 

arta and woight, ara bung opposita aaob otbar inaquooua aolutiona 

of ooppar tulpbata, ailvar nitrata and diluta aodiua 

bydroxida raapaotivaly. Tbey art oonnaotad in aariaa aa 

tba figura ahova, and a oonatant currant of 0.5 aap ia aant 

through for 50 minutat. 

Approximate atonic weight a i Ag - 108 Cu • 65.5 Pt • 195 

N • 14.0 0 m 16.0 H • 1.00 
Na - 23.1 S . 32.0 

25 

1 Paraday - 96,500 ooulombti Avogadro'a number - 6,02 x 10 

moleoulea/ g mole. 



Which atrip gained moat weight? 


A. 


Copper atrip K. 


B.. 


Copper atrip L. 


C. 


Silver atrip M. 


3). 


Silver atrip N. 


E. 


Platinum atrip P. 
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■ • the per '. f TO ;p i <" •■■ ■ t,); : xtror.^' , "hi. i:h 0'-;e 

of the :\i'!o'. . / :' a".f'c;? ;r tM> ,oted as the clc:ne''.ts are -^or.- 
0 '. ;<'r*' : '■.«■ .Tdvr of the : r •.creasi :'.r. ator.i • ■■■n '>''■-. v 

:.v (-l(r.ier:ts ^eco -.ore metalli.'. B[ST COPY mVAILABU 

The t: l.e."U';.t2 become less raetailic ari the heaviest 
e '. '■>"-e..t ; th.e rxotp is ;. on-ne tall i 

■■-.(- ; -nr--.t!? have 't^vv;t. t'uc s.i:"o -^otfiniv properties, 

,c c'. e":!' ts iv.v')".' o ir(» . i i t.heir 'nctal! ic prop- 
er!. fn, IV;. var." po r . o.i : call y aid -lOt b.v i";roup3, 
f,-Ie;ne is nhiO- tro::'i i their metallu" prop- 
er*. lec cGoauso the periodic table |P;ives r.o puide 
tvi metallic a", i ,o ;-nie tall i c properties. 



10. If an atom of a radioaotive element first emits an alpha particle 
and then emits a beta particle, the nuclear charge will 



A* decrease by 1 unit. 

B. increase by 1 unit. 

C* decrease by 2 units. 

D. decrease by 5 uaits. 

E. decrease by 4 units* 



1 1 . The word "covalent" is correctly used to describe all the 
strong bonds between the atoms in 

A. ma^TQesium oxide. 

B. copper sulphata. 

C. sodium chloridii. 

D. carbon disulphiie. 

E. nickel* 



12, The press-. ce of io:-.s i an aq.^eous (v.-ater) soluticn of a 
substance is nost directly detected by 

A. finding out if it conducts electricity* 

B. measuring the density of the solution and comparing it 
with those of the pure solute and water. 

C. seeing if the solution has an electric charge. 

D. ^^aporating the soluticn and testing the residue 
for conductivity. 

E. adding an ionic substance and seeing if there is 
a reaction. 



15- Which of the following series of numbers represents the electronic 
structure of an element with a variable valency (oxidation stste)? 

A. 2, 8, 7. 

B. 2, 8, 15, 2. 

C. 2, S, 1Sf 2. 

D. 2, 8, 8, 1. 

E. 2, 8, 18, 7. 
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Questions 14 and 15 r»f»r to a portion of the periodic table 



I III VII VIII 



T U V W 



X 



Hypothetioal elements T3, V, V and X are located in the upper 
half of the periodio table of elements shown above. Elements 

rr, V and V are all in the same period, with element T a 
member of ffroup I, element H a member o:^ grovp III, element V 
a member of group VII and element W the last element is the 
period. Element X is in the same group as element V and is 
immediately below it. 

14* Which of the following comparisons ol elements T and V la 
correct? 

A. V ia more eleotronegative than T. 

B. V ia more metallic than T. 

C. Atoms of V have fewer valenoe electrons than do 
those of T« 

D. Atoms of V have fewer electrons than do those of T. 

E. The usual valenoe (combining oapaoitsr) of V is 
greater than that of T. 



1^. Which of the following comparisons of elements V and X ia 
correct? 

A. Atoms of V have fewer valenoe electrons than 
atoms of X. 

B. Atoms of V are smaller than those of X. 

C. V is ioore metallic than X. 

D. V is much less reactive than X. 

E. V has a much higher melting point than X. 



16. The foiling point of sodium chloride (formula weight 58.5) is 
1415 C whereas the boiling point of carbon tetri,\ohloride 
(formula weight 154) is 77 C. On considering tha formula 
weights it might be expected that carbon tetrachloride would 
have the higher boiling point. The reason for the observed 
result is that sodium chloride is 

A. a solid and carbon tetrachloride is a liquid. 

B. ionic and carbon tetrachloride is covalent. 

C. an inorganic substance whereas carbon tetrachloride 
is an organic substance. 

D. soluble in water whereas carbon tetrachloride is not. 

E. based upon a cubic tmit lattice but carbon tetrachloride 
has a tetrahedral unit structure. 
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Chromic chloride hexahydrate ?iaB the empirical fonnula 
CrCl,.6H^0. It exists in several isomerio forms and when one 

of those isomers is allowed to react with exoess of silver 
nitrate in aqueous solution 2 moles of silver chloride are 
precipitated for every mole of the ohromium salt. The nature 

of this : •: ■ .:■ .S'- .uv o .1 : f reprcoerted as 



E. 



A. CrCHgO)!"*" + 3Cr. 

B. CrCl^CHgO)^ + JHgO. 



C. (CrCl (HgO)^) 



2+ 



2C1 



(CrClgCHgO)^)"^ + cr + 2H2O. 



Cr Cf 

y \ ;^ \ 

Cl Cl Cl 



+ 12H20. 



The half life of the radioactive isotope potassium* K , is 
12.4 hours. The activity of a sample will be reduced to 3^ 
of its original value after an estimated time of 

A. 12*4 hours. 

B. 37*2 hours. 

C. 42 hours. 

D. 63 hoturs. 

E. 124 hours. 



Selenium is the element below sulphur in the periodic table. 
One would expect selenium to 

A. be a metal with a high boiling point. 

B. form a potassium oxy-salt of formula K.SeO.. 

C. burr in air to form an oxide SeO. ^ ^ 

3). dissolve in nitric acid to form a salt Se(NO ) 
S. form a compound HeSe which is wtskly acidic ^ ^ 
in aqueous solution. 



Which one 01 the following oompovuads can exist in optically 
active forma? 

OH 
I 

A. CH,CHCH,. 
3 3 

Be CH^ # CH*CH • CH^ • 

?^ 

HOCH.-CH-CH OH. 
2 2 

D. CHj.CH-CHg. 
E. 

CHj-CH-CH^CHj. 
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Queations 21 and 22 refer to the following, 

Vc-; are r,i:e.. five bottles, each containing a different 
:r.-"i: . < -or-.ro ; i, tofjethe.- -.vit-itthe following i::f ormat ior : 



. otate at iioom 
•Out.e :.abel :.!eltir.f; Point ^ loilinr; Point° : Ternperati;re 

(0 
(ii) 
(iii) 
(iv) 

(v) 284 

290 solid 



-183 


-89 


gas 


- 20 


9 


5aa 


-130 


36 


liquid 


- 78.5 


138 


liquid 



Considering the factors which influence the strength of 
intermolecular (van der '.Vaals) forces, hydrogen bonding 
and solubility, select one of the following compounds (A to :•:) 
in answer to questions 21 and 22. 

A . CH j-CHg-CHg-CHg-CH^ . 

B. CH,-0-CH,. 

3 I 3 

C. CHj-CHg-CHg-CHg-CHgOH. 

D. CHj«CHj. 

^COOH 

I 

C 

H00(/ 



-on--- o-.j.-.-ir.ia :ri ;o:.*,a:r.ei . bottle (i)v 
.Vhic:-. theso co:::po-:-.-is ig ooritained in bottle (v)? 
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The electronegativity (oleotron attracting power) of a given 
element on Pauling's aoale can be eatima ted from the electro- 
negativities of the neighbouring elements in the periodic 
table. In estimating the eleotroneffativity of chlorine from 
thoae of the elements to the left and right of it in period III, 
the determining factor is that, in going to the right in 
the period^ 

A. chemical reactivity decreases* 

L, the number of filled energy levels per atom increases, 

C. the vein der Waals radius increases. 

D. the density decreaaes. 

E. the nuclear charge increaaes. 



In a similar manner to that described in the previous question 
an electronegativity value for radium (Ra) can be obtained by 
using the electronegativity values of the neighbouring elements 
in Croup II. The determining factor in this case is that in 
going down group II 

A. melting point increases. 

B. the number of filled energy levels per atom increases. 

C. atomic radius decreases. 

D. nuclear radius decreases* 

B, electrical conductivity decreases. 
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questions 25 to 27 relate to the following potential energy 
diagraia for the reaction Br Hg—— > HBr ■♦■ H. 




The heat of reaction is represented by 

A. W. 

B. X. 

C. Y. 

D. Z, 

E. Z minus W. 



The energy of activation for the above reaction is represented by 

A. W. 

B. X, 

c. y. 

D. Z. 

E. Z minus W» 



The activation energy for the reverse of the reaction given above 
(i.e. for the reaction, HBr + H — ►Br H^) is represented by 

Ac W. 
B. X. 

c. y. 

D. Z. 

B. Z plus X. 
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Which of the following rjprjseiits th« variation of the niunber of 
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A reaction does not take place in the dark but prooeede 
explosively soon as exposed to light. Whioh is the bast 
explanation of this fact? 

A. Light provides the energy which is released as heat 
in the explosion. 

Light initiates the reaction whioh then proceeds 
very rapidly. "v»w«,a8 

Light acts as a catalyst, being regenerated durimr 
the explosior.. ^ 

D. Light heats the unstable reactantCs) which then 
explode. 

The total reaction is endothermio and light initiates 
it by supplying much more thaii the required energy. 



B. 



S. 



Assuning equilibrlua is reached in the reaction 

2C0 + ^ 200^ ^ H - -155 kcal (The reaction 

to the right is 

exothermic.) 
a greater yield of CO^ will be obtained by 

A. raising the temperature and pressure. 

B. lowering the temperature and pressure. 

C. raising the temperature and lowering the pressure. 

D. lowering the temperature and raising the pressure. 

E. adding a catalyst and raising the pressure. 



niST COPY AVAIIABlf iea/i6 



When a amall speok of laad monoxide was added to a oonoentrated 
solution of hydrogen peroxide, the solution beoame hot and 
eventually erupted violently. In thle ppooesa large aaounts of 
oxygen were given off. Which of the following la the beat 
explanation? 

A. The great amount of heat la due to the releaae of oxygen 

by deoompoBltlon of lead monoxide j no oatalyals la involved 

B. The reaction la oatalyaed by lead monoxide but unaffected 
by a riae In temperature. 

C. The reaotlon la not oatalyted by lead monoxide but is 
aooelerated by a rlee in temperature. 

D. The reaotlon la unaffected by a riae In temperature 
but oatalyaed by products • 

E. The reaotlon la oatalyaed by lead monoxide and aooelerated 
by a riae in temperature. 



The rate of reaotlon of tvo aubatanoea X and Y la meaaured at 
aeverai oonoentratlona of X and T aa ahown in the table. 



Rate of reaotlon mllllmolea/lltre second 


12 


36 


24 . 


Conoentratlon of X moles/litre 
Coneentratlon of Y moles/litre 


5 
5 


15 
5 


10 
10 



The rate of reaction la 

A. proportional to the concentration of X but Independent 

of the oonoentratlon of Y. 

B. proportional to the oonoentratlona of X and Y. 

C. proportional to the conoentratlon of Y but independent 
of the oonoentratlon of X. 

B. dependent on the oonoentratlona of X and Y but not 

aatlafaotorlly expreased in A, B or C. 
E. dependent on acme unspecified factora other than 

oonoentratlon . 



Aluminium la extracted from bauxite by 

A. heating bauxite in a plentiful supply of air. 

B. reducing bauxite with ooke in a furnace. 

C. reducing bauxite with water gas in a furnace. 

B. eleotrolyalng bauxite diaaolved in aulphurio acid. 
£• electrolysing bauxite diaaolved in melted cryolite. 

Which of the following elements is moat likely to yield the 
highest oxidation atate of a tranaltlon metal when oombining 
with it? 

A. Iodine. 

B. Sulphur* 
C • Fluorine . 
B. Fhoaphorus. 
E, Hydrogen. 
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On the baa is of the perlodio table, which of the following 
would be desoribed beat as an oxide which la only baeio? 

A. AlgOj. 

B. CO. 

C. ^2^5' 

D. NOg. 
B. CaO* 

A oompound X,of the formula O^Vi^O, on partial oxidation gives 

CH^O. From this Infonaatlon, X is most likely to be 
5 o 

A. an alkanal (aldehyde). 

B. a tertiary alkanol (alcohol). 

C. an alkene (olefin). 

D. a seoondary alkanol (alcohol). 

E. an ether. 



The reaction represented by the equation 

Cfi,CH(OH)NH«NH? — CH^CH-N-NH^ + H^O is an example of what kind 
of^ reaction? ^ 

A. Addition. 

B. Polymerisation. 

C. Rearrangement. 

D. Substitution. 

E. Elimination. 



A liquid compoimd behaves as follows i 
It reacts with sodium. 

It reacts with acetic acid in the presence of sulphuric aoid to 

give a sweet smelling ester. 
It is completely mlscible with water. 

It contains only the elements carbon, hydrogen and oxygen. 
The compound is 

A. definitely ethyl alcohol, (et.hanoi) 

B. probably an ether. 

C. probably an alcohol. 

D. probably an organic base. 

E. probably a oarboxylic acid. 
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39* A student vri9h»8 to seo how tempera t\ur© affooto the eoXublllty 
01 a Bftit in water. His method la as followt » 

He Bhakee aa exoees of the ealt with water at a taoown 
temperature until no more appears to dissolve. He then 
filters to obtain a olear solution. After weighing a portion 
of this solution, he evaporates the water and weighs the dry 
salt. Be then repeats the procedure at the same temperature 
aa a oheek before proceeding to another temperature. 

Which of the following is apt to cause the greatest error 
during determination of the aolubility at a given temperature. 

A. Allowing solution tempera tuxs to change prior to 
filtration. 

B. Allowing solution temperature to change durintf 
evaporation. 

C. Allowing solution temperature to change at any time 
during the prooedud^e. 

D. Not using the same sise of salt orystala in the oheok 
determinationa. 

B. Not adding the aame excess of salt in the cheok 
determinations • 



The molecular formula for aa organic compound is found to be 
4 8 2* following properties of the oompound were 

experimentally determined. 

I. 0.1 mole of aodiua metal reacts with 0.1 mole of the 
compound to liberate 0.03 mole of gas. 

II. The compound forms an ester by one step. 
III. The compound is not easily oxidised. 



On the basis of the above information, which of the following 
Is the most likely structural formula for the compound? 



A. 



CHj-CH^-C-OCHj 



0 
N 

B. CHj-CHg-CH^-C-OH 

C. CH«-CH-OH 



0 



OH 0 
i II 
J>, CHj-CH-CHgCH 

E. HO-CHg-CH - CH-CHgOH 
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The basic procedvires to toe followed in the meiin testing of the IBA Six-Subject 
Survey vere set out in a series of manuals: 

Staae 2 lEA/Ml Manual for National Ceutera 

IEA/M2 Manual for School Coordinators i,^TN^X*my,^o. 
IEA/M3 Manual for Test Administrator a " 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinators 
lEA/MS/Stage 3 Manual for Teat Administrators 

These manuals are availahle from ERIC Clearinghouse. 

The following extracts from these manuals have been appended to this particular 
lEA instrument to provide researchers with the minimum necessary test instruction 
information (e.g., such things as the instructions on the practice j^J^^^® 
warnings concerning the amount of time left for the test have been omitted here). 
For full details, please consult the appropriate manuals. 

The Data Bank Instrument Number which appears below is a new numbei-j assigned 
since the instruments were administered for the purpose of easily linking it^a 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable la 
derived. The key to the new instrument numbers is as follows: 

l! Type of Instrument 

E " Examination (student) 
Q • Questionnaire (student) 
T ■ Teacher questionnaire 
S * School questionnaire 

2: Student Population 

1 » I 6 - II and rv 

2 B II T » I. II and IV 

3 a III e « I and ZV 

li » IV S « IV Specialist 

5 » 1 and II N » NA: Teacher or School questionnaire 

3: Subject 

S » Science 

R ■ Reading Comprehension 

L « Literature . 
M « Mother Tongue (Reading Comprehension and Literature; 
B « English as a Foreign Language 
F « French as a Foreign Language 
C « Civic Education 

2 B All Stage 2 Subjects 

3 e All Stage 3 Subjects 

5 ■ All Stage 2 and Stage 3 Subjects 

L-St lnstfument Within Type 

One or two characters used when necessary to uniquely identify each 
instrument when there is more than one instrument of the same type. 

Instrument Name Specialist Physics 
Data Bank Instrument N^imber 
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Which of the following statements Involves vector quantities only? 

A. Gravitational field strength is 9.6 N/kg. 

S. Each solid body has weight and inertial mass. 

C. Water freezes at 275 K and boils at 373* K..q 

D. The charge on an electron ist e ■ 1.6 x 10"^C. 

E. The kinetic energy of a free falling body is equal to 
the difference between its potential energy at the start 
and the end of fall. 



The ratio of the mass 6f the sun to that of the earth can be 
calculated from 

!te Re' • Tm^ . „ 

?te ■ • t3?2 where Ms • mass of sun 

Me " mass of earth 

Re ■ radius of earth's orbit about the sun 

Rffl «• radius of moon's orbit about the earth 

Te « period for 1 revolution of earth around " 
the sun 

Tm » period for 1 revolution of moon around the 
earth 

The following list gives values for these quantities, with estimates for 
the errors of measurement for each. 

Re 149|5OO,000 km t 16|000 km 

Rm 384;420 km - 160 km 

Te 365.3 days t 0.I days 

Tm 27.32 days ± 0.01 days 

Which quantity contributes most to the error in calculating 
the value of the ratio Ms ^ 

Me ' 

A. Re. 

B. Rm. 

C. Tm. 

D. Te. 

E. All contribute approximately equally. 
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Which of the five systems of vectors shown has the resultant 
represented by ^ ? 



► A 

< ■ ■ — ■ 




If the earth's mass were twice fi great as it is, its period of 
revolution about the sun (assuming it stayed in the same orbit) 
would 

A. increase 4 times. 

B. increase 2 times. 

C. decrease by a factor of 2. 
B. decrease by a factor of 4* 
E, remain the same. 
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The figure shows the respective positions which a small ball 
occupied every I/7 second after it had been shot up vertically 
by a aprinff.Assume that the spring is compressed to the point 
K and then released, and that the ball leaves the spring at P. 
Z is the highest position that the ball reaches . Assume air 
resistance .to be negligible. 

Assuming that the acceleration due to gravity is 9,8 n/s^, what 
is the acceleration of the ball at the position Y? 



A. 
B. 
C. 
D. 
E. 



2ero . 

Less than 9.8 m/s . 
9.8 m/32. 

Greater than 9.8 m/s . 
It is impossible to say 
unless the height the 
ball rises is given. 



2 Highest position of the ball 




j T Ball just left the spring 

-- X JBall on the compressed spring 
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A ball was released at the position K on the rail shown in the 
figure. On the rail the part NN is a straight line, and the part 
N 0 P ia a circular arc with its centre at X.The ball moved along 
the rail and then went off from the rail at the position P, which 
is lower than X. 




O 

Assuming that the friction between the ball and the rail, the 
rotation of the ball and the air resistance are all negligible, 
which one of the alternatives is correct? 



A The ball moved as shown in the curve 1 in ^^lJ^«^^^.^..^ 
running off from the circular path ^^ing to the gravitation 
B As -here is not any resistance, it reached the same 
* he.jjht aa the point K, but the actual path cannot be 

C. Ifthf mechanical energy of the ball changed J^ing to 
contact wilii .the rail, it did not reach quite the same 
heiffht as the point K. j n 

D. AS ?he direction of the ball going off from the point P 
ia inclined to the vertical, it moved as shown in the 
curve 2 in the figure. ^ « 

E. As the mechanical energy is conserved, it moved as the 
curve 5 in the figure. 



k- ' l-.-^ at 20 m/s oolli'ies "vith a ball o:' ur.kno-.v . 

.„,.;J„ .". - Vr-./s . t-.e 3a-v; dlrecti . ' '*'ir r:oir.3lo , 



*,;.e saT.e ■] : re-: i o:. 



The mass of the second ball is 



A. 2 kg. 

B. 6 kg. 

C. 10 kg. 

D. 12 kg. 

E. 50 kg. 



"17 
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8. A 3C k." boy stands on a trolley of maaa 100 k;*. The trolley io 
travellin.-: to the ri.-'ht on rails at a constant speed of G m/s. 



GIDE VIEW 




^ 6 m/s 



PLAIT VIEW 



Boy Jumps 
4 




^ 6 m/B 



After the bo;- jumps sideways off the trolley pushinr; off at 
right angles to it, the speei of the trolley is about 



3 Vs. 

4 ra/s* 
6 r/s. 

5 Vs. 
12 m/s. 



Water at a depth of 4.''"' m in a constant-head reservoir flows with 
friction through a horizontal tube and issues fron the open end 
with a speed of 6.0 m/s* About what fraction of the nechanical 
ener/Tv of the water is lost in friction? 




-ero. 



^'.45. 
0.55. 
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, in an imaginary situation, a 1 kg block of ice at O^C 
iropped from such a height that all of it Is melted by the 
neat generated on impact with the ground, from what height 
w )uld a 2t) kg block of ice have to be dropped to melt ooro- 
p t^tely, assurainij that in both casea all of the heat ia 
absorbed by the ioe? 

A. 25 times as high. 

B. 3 times as high. 

C. 1/5 as high. 

D. 1/25 as high. 

E. The same height. 



A boat loaded with rooks floats 
locks are thrown overboard into 
in the pool 



in a small swimming pool. If the 
the water, the level of the water 



A. rises. 

B. remains the same. 

C. falls. 

D. the result depends on the density of the boat. 

E. the result depends on the relative densities of 
the rooks and the material of the boat. 

c of hydrogen aro in n ri(jid container exerting a 
:->rcs .-uro P on tho wallc. 2 g: of 3nother gas ore intro- 
f iicoa, touperaturo re-Jininincj comtont. Tho pres^jurc ±u 
container, oasunin^'i no cheniool reaction occuro, i:^ i 

. botwoor P and 2P. 

'•. ;roit >r thon 2P. 
=till P. 

. ;nallcr or ^pri.'otor than P dopondin.j on tho 
r^'Viation of tho Mixture fvor the ideal. 

••.•r of oxy,'or- rh.s a J'lr of hydroren .-as are at the 

. ; .•; tft:r.pGrat re. ":.c-. -.-.o ' o': ; Ion of the two ^^ases have 0. 
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The three figures 1, 2, 3, give the graphical construction for 
image 0* of object 0 as produced by the thin lens L with foci 
P and P*. 




V»hich, if any, of these three figures are correct? 

A. Figures 2 aud 3 are correct. 

B. Figures 1 and 5 are correct. 

C. Figures 1 and 2 are correct* 

D. None of the figures are correct. 

E. All three figures are correct. 



Sound is not an electromagnetic radiation. The best evidence for 
the truth of this statement is the fact that 

A. audible soxmds have a wavelength (in air) of about 
1 m (about middle E). 

B. diffraction effects can be observed. 

C. sound can be produced by vibrating solids. 

D. sound travels at 300 m/s in air. 
S. sound can be refracted. 



^^^^ copy mUBlE '^'^'^'^ 

16. Two long narrow alits, M and N, are sources of monoohromatlc ll^ht 
and the light waves emerging from them are in phase. 



A screen is placea parallel to the slits and at a distance d from 
them, where d is vary large compared to the distance between 
them. The point Q on the screen is equidistant from the mid-points 
of tho. two olitc. 



I- 



H I- 

N 



11 there is a point H on the screen such that the difference 
between the disttmeea from each slit to H is equal to \ where 
\ is the wavelength of the light, one would expect to see in 

in the vicinity of H 

A. no interference pattern. 

B. a boundary between a bright and a dark band, passing 
through H. 

C. a dark band, centred on H. 

D. a bright band centred on H. 

E. a white band near H. 



U. The sketch shows the pattern of circular waves produced by a moving 
source S in a tank of water. Given that sound can be described 
aa a wave motion and that the pitch of a particular sound increases 
with frequency, which of the following phenomena might be predicted 

/rom this pattern? 



erJc 



A* The intensity oi sound from a 
moving source varies inverseiy aS 
the square oi the distance from the 
source. 

B. The pitch of a musical note from A 
vibrating string varies with the 
tension of the string. 

C. The sound of a passing automobile 
horn to an observer by the side of 
a road drops in pitch as the car 
passes « 

I^. The velocity of propagation of soimd 
waves increases without a change in 
pitch as the sound passes into a denser 

medium. 

The second harmonic is equal to twice 
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A. 

B. 
C. 
D. 

E. 



of the same ahape and size as the 
wedge used. 

widened uniformly by diffraction, 
narrowed uniformly by diffraction, 
widened most at the bottom by 
diffraction. 

narrowed moat at the bottom by 
diffraction. 




A ray of ^lue light passes through a stack of three paralleUeided 
blocks made of different materials. The path of the boam is shown. 
In which of the three blocks is the velocity of blue li^t greatest? 

A. X. 

B. Y. 



C. 
E. 



Z. 

The velocity is the same in all 
the blocks. 

the information given is 
insufficient to be able to say. 




Sound waves 1 m in length are carried to a man*8 ear by two 
rubber tubes. With which of the following combinations of 
tube-lengths will the man hear no sound? 
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21. Hertz detected radiations by means of a spark detector. On placing 
his receiver between the source of radiation and a metal sheet t he 
found that the strongest sparks resulted at multiples of a certain 
distance from the reflecting sheet. This suggests that ^-'^ rj.ciiol:o 



A* transverse waves. 

B. longitudinal waves. 

C. waves, but gives no indication as to whether they ar© 
transverse or longitudinal. 

D. ultrasonic radiation. 

E. some form of energy moving through air with the 
speed of light. 



22. In the spectrum of the sun a continuous spectrum is crossed by 
many black lines (Praunhofer lines). Which of the following 
statements is correct? 



A. Tha black lines are caused by Praunhofer diffraction 
at the telescope. 

B. The black lines are caused by the absorption of light 
in the gases of the sun's atmosphere. 

C. The spectrum of the sun lacks the spectral lines of all 
the elements present in the sun. 

D. The black lines come from the combustion of elements 
at the sun. 

E. The spectrum of the sun is changed in the space between 
sun and earth by cosmic radiation. 



25. Prom observations that Vega is a bright blue-white star while 
Regulus is a bright orange star, we can conclude 

A. that Vega has a higher surface temperature than Regulus. 

B. that Regulus has a higher surface temperature than Vega. 

C. nothing about their surface temperatures. 

D. that both stars generate energy by the proton-proton 
reaction to form helium. 

E. that Vega is cooler than the sun. 
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The figure shows a circuit in which the switch S is closed for 
a few seconds and then opened. The two plates, X and Y act as a 
capacitor which acquires a charge with a potential difference V 
and stored energy W. Switch S is now opened and a block 01 
polythene is slid between X and Y. It is a ©lose fit but does not 
touch either or them. 



Polythene 



ZZZ7 



V VOLTS 



Which of the following statements is true? 



-..e CQpac:'a. -e, ti:o pot.«. t^ai <i . ■T ere oe ard thp 
adored e erry I . croase. 

"^r.e capan.tr. -e, t.:e arre, -i ■ v.e Dote> t;al 
•i f f ore ■. e a : ' Tf-^ase . 

:i.e cans • ♦.a. CO l..:roases ox!. • :e pote-tial differ- -a 
a- ci t.-.e Ptored e or.-- bo*.;; devrease. 

char-e r ■•:a: s -.l.e same b.;t the stored e-er— a 
t.'io pole tiu" iiiTero o both i .'-rease. 
•i.:ce the 3-.v;tch one -, al : reniai >■. -.j- ohar-red. 



Two electrically charged spheres are suspended from the same point by 
insulating threads of equal length and repel each other so that the 
threads make equal angles with the vertical. What can be said of 
the balls? 



A, Their masses and charges are 
equal. 

Their masses are equal, the 
charges may or may not be. 
Their charges are equal, the 
masses may or may not be. 
The ratio of charge to mass 
is the same for both. 
The repulaive force on each 
must be equal to ite weight. 



B. 



c. 
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26. Two small charges of +2,*« C and -6 /«. C respectively are placed 
4 cm apart as shovm. Where should a third charge -6 y« C be 
placed 80 that there is no net force on the -6 C charge? 

— w 



A. 4 cm left of the charge. 

B. 16 cm left of the -6^C charge. 

C. 16 cm right of the -6/. C charge. 
B. 8 cm left of the -6^<^ C charge. 
E. 6 cm right of the -6/>C charge. 



27* Three parallel metal plates of equal area, equally spaced apart 
as shovm, can be arra ::;^e i either as in fig.1 or as in fig. 2 
to a supply of 7 volts. 



Pig. 1 



Pig. 





V01T& 



/I 



V VOLT* 



e c 1 1 o ! . 



If Qi is the charge stored when connected as in fig.1» and Q 
the charge stored when connected as in fig. 2, the ratio 
'^i^ I is equal to 



A. 

B. 

C. 
D. 



4. 
2. 



1 
1 

1 : 1. 

2 I I. 
4 X 1. 
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2^'. If . I'iioro ;iucpwndcJ by or) in ulotinc throod in ottractof- o 
c'.ir.v " object, one c.:n jt:5tc vith Certainty that 

. the jphcrc had n net onpo jitc ohnrijo. 
■■, the :phor<? i.' o ,;co<3 cont^uctor. 

the jphoro h:.- acquired t not oppooite charge hy 
induction* 

i)« tho aphv/ro i.. a .cooJ conductor and had a net oppo .itc 
chorgG. 

non > of the ibovo can bo definitely concluded. 



29* To convert a galvanometer into a voltmeter* a resistanoe R is 
connected to the galvanometer. What ia the value of R In 
relation to the internal resistanoe of the galvanometer and 
how is it connected? 

A. R is low and oonneoted in parallel across the 
galvanometer. 

B. H is low and oonneoted in series with the galvanometer. 

C. R is high and oonneoted in parallel aoross the 
galvanometer. 

D. R is high etnd oonneoted in aeries with the galvanometer. 
S. Any of the above may be correct* depending on the 

desired sensitivity. 



30. In the circuit shown* the current through the 2 ohm resistor is 
2 amp. What is the potential difference aoross the 15 ohm 



resistor? 

A. 

B. 

C. 

r. 



13 volts. 
17 volts. 

26 volts. 

27 vclts. 

The da'^a are insufficient. 



2 OHMS 

40HMS 
f\J\f^ 



3 OHMS^ 



V5 OHMS 



31. An electric water heatex; which is thermally well-insulated so that 
no heat is lost to the surroundings* takes 20 minutes to boil 
a certain quantity of water when the power supply voltage is 240 
volts. Suppose the power supply voltage is 200 volts instead. 
How long will the heater now take to boil the same quantity of water 
if the resistance of the heating element remains approximately 
constant? 



A. 


•.bo; 


t. 




i ten 


B. 


■ ho- 


* 


r; 


. teo 


c. 


0 


♦ 




• tes 


D. 


• ;.0- 


t 


?A rA 


tes 


E. 


* -.01 






. tes 
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}2. Each resistor In the diagram haa the same realstance R. What 
resistance will be meaaured between terminals X and Y? 

A. 
B. 



C. 
D. 

Ke 



V' . o::.vo fi proposes to desi^r . a clcotx^ln r.otor so tiir.t it cp, be 

. Gfr 1 to operate a oleotr.r; r^j erator v.hich viHt turj.^ alo; e 
T>rovicle t!.e volta^^e to drive the motor in such r\ way that the 
rreq,jeMcy of rotatic of the niotor renai^s oo^'.sta t, h*i8 pro- 
j-oRal wo'il : ..ot '"ork becavise 

raore < urre'.t .vo\la be prou ."ud the c^r.^r^tor tim 

thf; motor '^a^: ise. 
W of the diroctio of rotatio • 
\ of the ir.duced voltaf^e* 

of the na^jnetlc field t^.at -.vould be set up, 
. t:;e /^e..erator ar a noturi 3or:^e e Qtry WO'^IU nl*A'ays 

be tra .sforme i to heat* 

54. Under which of the following oiroumetanoeB is an e NOT 
induced in a conductor in a uniform magnetic field? 

A* The magnetic field is moving at right anglee to the 
conductor* 

B. The conductor ia moving at right angles to the 
ma^e tic field. 

C. The magnetic field and the conductor do not move relative 
to each other, but the magnetic field is increasing;. 

D. The conductor is moving parallel to the magnetic fieia. 

E. The magnetic field and the conductor are stationary 
relative to each other, but the magnetic field in 
dying away to zero. 




A/1 
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Tho followintT dota are provided for tho operation of n T.V. tub... 
..Icctron boa: cuxTent » 
Kinol .inodo pot on till «. 
Mo3o of oloctron (r)) 
Charffo on the olyctron (o) m 



100/< A 
10 kV 

1.6 X 10*^^ C 



xr..nt ia the prcoGurc oxortod by tho oloctrono obsorbod thori? 

"^^^ ^ of the oloctron 0.7. 



opproxiviotoly 



A. 4.6 X 10""^ N/r.^, 

B. 5.5 X 10*5 N/r^. 

C. 3.5 X 10""^ 

X). 6.1 X 10"^ H/.i^. 

iJ. 8.2 N/n^. 



36. A thermionic diode valve is connocted"in the circuit ahown. 

Which of the following would appear on the screen of the oacllloscope? 



B 

C 

D 
E 



ISoHz 



O 



CRO 
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37. The p-n-p translator shown below Is to be used to amplify 
input signal 





P 


COUKCTOR 




M 


BASK AtfPLIFIKD 


T 






INPUT 










P 


EftlTTJR 




1 






p 



Which row in the following table is correct? 





The base voltage with 
respect to the emitter is 


The base voltage with res- 
pect to the oolleotor is 


n 


positive 


positive 


B 


negative 


negative 


C 


positive 


negative 




negative 


positive 


E 


negative 


zero 
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.'••ppost? th©re l8 isolated T>ercury aton:, itiallv at rest, 
;vhich er.:ts a photo.-, of f reque'.cy/v/v and waveler.rth '7^ . I.-nmea- 
:ately after e.nissio:-. of the photon, it is certai • that t:-.f. 
:'.or * :r." n^v■^ 11 



: e • . t-.e .-ro -.-.d state, 
••e at least o .e eieotro-. 
'■\ e:r.it ar. electro::. 

.iave at least ore electro., 
level tha:. : t ••vas before. 



i'-. the highest e. err::' level, 
which is in a lov.-er er/rv 



An 



atom vith atomic number 2 and atonic mass (mass number) 

^ icror'th:: Tii"'*^ "''^"''^ """^"^ ^' * ^ atomic mas^W 

hich ot the following? nuclear chanfjes could have taken place? 



.4. The emission of an alpha particle. 

':'he emission of a beta peufticle. 

The emission of gamma rays, 
r. The absorptior. of a denteron ard then emissio.- of a 

neutron. 

The absorptio:: of a neutron and the emissio*. of a 
gamma photon. 



If a photon collides with a free electron 



. energy is conserved { momentum is not. 

momentum is conserved; energy is not. 

both ener/;y and r,orne-.t ;m are conserved. 
. r.either e -.ergy nor monentura need be conserved. 
. .-nomentum is conserved; the nature of the collisio*-. 

deterr.i-es whether e erny is co:iserved. 
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The baaic procedures to be followed in the main testing of the lEA Six-Subject 
Survey were set out in a series of manuals: 



Stage 3 lEA/Ml/Stage 3 Manual for National Centers v.. . s 

IEA/M2/. tage 3 Manual for School Coordinators .'s ' / " ^ •"■' r*. 

IEA/M3/Stage 3 Manual for Test Administrators 

These manueils are available from ERIC Clearinghouse. 

The following extracts from these manuals have been appended to this particular 
lEA instrument to provide reseeurchers with the minimum necessary test instruction 
information (e.g., such things as the instructions on the practice items and the 
vamiags concerning the amount of time left for the test have been omitted here). 
For full details, please consult the appropriate manuals. 

The Data Baniii: Instrument Number which appears below is a new number, assigned 
since the instnunents were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived* The key to the new instrument numbers is as follows: 

1; Type of Instrument 

S » Examination (student) 
Q Questionnaire (student) 
T ■ Teacher questionnaire 
S School questionnaire 

2: Student Population 

1 ■ I 6 - II and rv 

2 * II 7 « I, II and IV 

3 « III 8 s I and IV 

U « IV S a IV Specialist 

5 " I and II N » NA: Teacher or School questionnaire 

3: Subject 

S * Science 

R » Reading Comprehension 
L » Literatiure 

M » Mother Tongue (Reading Comprehension and Literature) 
E B English as a Foreign Language 
F « French as a Foreign Language 
C « Civic Education 

2 « All Stage 2 Subjects 

3 « All Stage 3 Subjects 

5 • All Stage 2 and Stage 3 Subjects 

U~ 5: Instrument Within Type 

One or two characters used when necessary to uniquely identify each 
instrument when there is more than one instrument of the same type. 

Instrument Nam e Science- Practical II 
Data Bank Instrument Number. E2SX 



Stage 2 



IBA/Ml Manual for National Centers 
IEA/M2 Manual for School Coordinators 
IEA/M3 Memual for Test Administrators 
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Practical tcctn were used only in Japan Population II 
and KnclvH:;d Populations II and IV. These data will not 
be doc,;:r.tr.tcd in the Gix-Gubjtct Data Bunk. 



er|c 1H7 
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POPULATION II SCIENCE PRACTICAL (National Options) 
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This test is concerned with aome of the practical 
abilitifes that are important in science, such as being able to 
read instructions and carry out simple manipulations, to 
observe accurately and record observations in an appropriate 
way, and to select the best method and equipment for a 
particular purpose. 

The questions will ask you to carry out instructions 
and to observe and record the results. 

In most questions you are asked to choose the best 
answer from a n\amber of alternatives and to circle the letter 
corresponding to it. 

Here is an example. 

Which one of the following would you use to weigh a large 
crystal of copper sulphate to an accuracy of 0.01 gram? 

A. A measuring cylinder. 

B. A compression spring balance reading in 0.3 Kg. to 10.0 Kg. 

C. A set of houseliold (kitchen) scales. 
(D^ a chemical balance. 

A milliammeter. 

A measiuring cylinder is used to measure volume, not weight. 
Similarly, a milliammeter is uned to measure small electric 
currents. Henoe we are left with B, C, and D, all of which are 
used for measuring weight. But, of these, only the chemical 
balance would be capable of weighing a crystal to 0.01 gram, so 
that is the correct answer and the D should be circled as shown. 

In these questions you will have to make measurements or 
other observations and record the results in a different way. All 
you have to do is to follow the instructions carefully. 

You will h ve plenty of time, so do not hurry. But you 
ill have to plan your work and to organise your time efficiently 
as, of course, the ability to do this is an important part of 
laboratory work. 

Do not waste time on questions you do not understand or 
cannot do. Leave then and pacs on to the next ones; you can 
3lvay3 cone back to those you leave later if there is time. 
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•<ue:'ti.-.o •, ;ii;a j, rei'or to the following outline shape. 




The outline shown above represents a leaf, the area of 
which is to be determined. 

Using the scissors provided, cut out the shape very care- 
rully 30 that the cut-out has a thin black margin all round the 
edg-e. 

Place the cut-out shape on the ^rraph paper which is 
printed at the end of this question. Hold it fiat. Use a sharp 
pencil to draw a thin line round the shape as close as you can 
to its edge. The pencil should be touching the edge of the cut- 
out shape all the time as you draw round it. 

1. Count the nuaber of complete squares inside the out- 
line and circle the letter corresponding to the 
number you obtain. The number of complete squares 
inside the outline is between 

A. 67 and 76 

B. 77 and 86 

C. 87 and 96 

D. 97 and 106 
iS. 107 and 116 

2. Count the number of part squares inside the outline 
and circle the letter corresponding to the number 
you obtain. The number of part squares inside the 
outline is between 

A. 5? and 44 

B. A^- qni 5.1 
C • '^■^ ci.ri ' t> - , 
D. 65 and 74 

?5 and 84 
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5. Add the number of complete squares which you counteii 
for question 1, to half the number of part squares /o.i 
counted for question 2. Circle the letter corresponti- 
in^ to the resulting sum. 

The resulting su:a, which represents the area of tho 
leaf shape is between 

A. 121 and 125 square units 

B. 126 and I50 square units 

C. 151 and 155 square units 
D» 136 and 140 square units 
E. 141 and I45 square units 

Leave your cut-out shape pinned to the graph paper. 



170 



m\ COPY AVAIUBLf li:A/l9 




E2SX 

BEST cGPv mmu 



ERIC 



•i. Whio)-. oue of the following iJuir. /<,v,,.n onlv tho 
i oatures In vhich the two r.ier. u^' r TTn^ye:^- 

A. N^umber of joints in the lof^n., ..y ccloi.r, eyer,. 
a, :>j.ze o: head» number of joints t.^c- t..--. > -dv 

colour. ■'' ' 

CJ. Jen^th of the thorax, eyen, .h..,,.. , : 
L'. oiae of heao. len^^th r- +0* • -in,- 
t-. tves, shape of the wij.^-u, bo; , -.io.ir. 
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In :}ueftioii ^ select from 
oboervationw those which you belii 
the experiaents which you aj.*e aski 

A. Joll.i dicpolves 

P. oolid docs not dissolve 

C. Black precipitate foms 

I\ '.Vhite precipitate forms 

K. Red-brown precipitate forms 

?, Green-grey precipitate forms 

C, Precipitate dissolves later 

H. Precipitate does not dissolve 

I. Colourless solution forms 
J. Greenish yellow solution forms 
K. '*^ite needle-shaped crystals 

form 



the following list of 
e are most appropriate to 
to carry out. 

L. V.o residue 
M. Black residue 
N. Pale yellow residue 
0. Colourless droplets form 
P. White steamy fumes evolved 
^. Solid sublimes 
R. Pungent gas evolved 
S. Brown gas evolved 
T. Green-yellow gas evolved 
U. Inflammable gas evolved 
V. Gas evolved which relights a 

glowing splint 



5. Add dilute sodium hydroxide solution slowly to each of 
tubes X, Y and Z until it is present in excess in each 
case. Complete the following table for each tube? one 
letter selected from A to V above is to appear in each 
blank space, each pair representing what you think are 
the two most appropriate observations in each case. 



Tube 


Observations 


X 






Y 






Z 
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below. 



xtuestlona o, 7 and 8 refer to the printed scale shown 




Cut out the acale and use it to measure the distance 
between the ends, X and Y, of the two linea drawn below. 



6. The distance between the two ends is 

A* 0.7 soale units 

B. 0.75 scale units 

C. 0.75 scale \mits 

D. 0.77 scale units 

E. 0.8 scale units 



7. The unreliability of the measurement just given is 



A. 



0.1 
0.07 

C. 0.05 

D. 0.05 

E. 0.01 



8. It is suspected that the paper scale you have used 
shrinks and expands with atmospheric humidity, that 
is the amount of moisture in the air. The best way 
to investigate whether or not this happens would be to 

A. measure the listance between the two ends referred 
to in 6 every day for a month and see how the 
result varied. 

B. soak the scale in water and check its length against 
a metal ruler. 

0. check the. length oi the scale against a wooden 
ruler. 

D. soak the sople in water and check its length against 

a wooden ruler. 
S. check the length oi' the scale each day for a month 

against a raetal ruler. 
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9. Set up the circuit as shown in the diagram from the 
apparatus provided. 




By inserting the ammeter at position A, B, oz C in the 
circuit measure the following and record your results 
in the spaces provided. 

I. The current taken from the accumulator 



II. The current through L 



III. The current through L, 
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BUCT]CAI. TKnTr; 

Tho aitnitod prc-tt.:;ti^G of practical iicun (ST J? .nd J) we vc-ro 
able to do nnd the con,u.ontG ve h.vo received from Kntaonnl Center- 
:^nd th. cth.-r nou.cen h..vo confirmed the view th.t certain pr.cticM 
akilln nnd abilitiec de.irablo in ucience education can be te.ted by 
our test i nr. instnimentn. 

Accordingly, e.. you know, we have included non,e "pencil ond 
paper practical itctnc" in teste IIA (irjl/^A). HP (JEaAjb) and TV. 
(IIIVIOA) ncirnce. and we nre offerinc fvrtl.er li.ta. which require 
« very n^odect atnount of oquipn^ent, as y national or school option, 
m thin way wc hope to obtain infornatr'on. not only about achieve- 
^ont an science m^dor varying school conditions, but al.o about the 
cffectivenonc of different kindr. of test itecG. 

The ter.tn bein^ offered as National Options are 

II Science Practical i 1/2 hours 

IV Science Practical . l 1/2 hours 

IV BioloQ- PracticaD 1 hour 

IV Chc-Diutry Practical 3 hour 

IV Phycicn Practical 1 hour 

More tine has bee,, allowed thrm in likely to be needed by the 
students to carry out the actual operations. This has been done to 
allow ti.e for the coneral organisation of the test and to ro.ove 
from tho students any sense of pressure. 

The behavioural categories of the practical ite.s can be expressed 

I The ability to use simple apparatus and to implement 
simple procedures* 

IJ The ability to c.t=crve cha,.co=/diff cronc.s In ctructuros 
or ay=tc=s under ln,,stlc3tion and to record such ohaneos/ 
differences in vay= that yield .axi^u. relevant inforcatlon. 
in Th. ability to .elect appropriate apparatus and/or proce- 
dures for a no/el cxpcrincntsl problem. 
The attached note sets out t..e Information that should bo riven 
to acno, s concornlnc the conditions and .-.terial, required for the 
-•■ -r sr... tho ccr.duct cf th- actual tcstiuj, 

:.'-jticR-0 Center;.. • • " ' 



ERIC 



Vc nhtiXl ho prntcful if you will lot us know nu noon on poni.iiblc 
if you inti-nJ to carry out science toctinc in practical obilitic:;. 

Note o n vrnctic.-il tortr to bo rend by K/r. ioml Ccntv rr to parti cip:itj>;/r 

nc)ino] ;• 

Thone tcotr. of prneticnl abilities inportnnt in the learninc of 
ficionco are part of on int orno tionnl study ond hive boon co der.if:ncd 
aa io require only th<- siaplcct of facilitie;: ond mtorioln ond to 
need vory little in the way of prcpr.'rot io.i by the teacher. 

The provision of a laboratory or a practiccl room is not coocntial, 
but onch st-..dont ohould have an Adequate area of suitoble, flnt~topped 
workinf: r.pncc and to have reasonable access to water (for washing up 
etc.) ond to places for the disposal of solid and liquid wastes. 

For some tests c^s (or some equivalent) for heating will be ro-^iuired. 

In soc:^ cnces» taarkcd ♦ in the £:ppended lists, one set of apparatus 
can bo ur.ed for up to five or six rtudonts, but if this is done the 
oppnratur. nust bo disconnected and restored to its oricinnl position 
before each new student bet:inr. thit section of the test. The student 
should not, of course, be told what the various substances ond rsatcri&ls 
nrc, * 

There rhouDd be a clock with a ; weep second hand (not a stop clock) 
so placed that all students can see it. 

The tests should bo r.arked according to the given schedules and 
returned to thf National Centers. 

Bequirrr.cnts for IT Science rrnctical 
Koch student to have 

a sharp pencil 

a pair of scissors 

pinft 

a bunsen burner or similar source of heat 

one tube containing 1 cc^ of solution (epproxicately 1 M iron ill 
chloride >'cCIj) labelled X 

one tube containing 1 cii' of solution (apnroximately 1 M xinc 
sulphate 7.ti30^) labelled Y 

one ivlo eont'.ininc 1 cr^ of solution (ftpproxi cately 1 K r.arr.fnivn 
su':;h:;tc l^lvllcu ?. 

(. y-'A} }i:>])r^ bc-:;',:or c •->:,••. c; in ir..~ f.bcut IC: c: ' .':) ,';\- :■: j : r.- 1 ^ly 
? V. Lodiu;-. hydroxide :.'aOH solution end Rebelled an such " 
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0 «plint. for tortlnc for oxygen 
* n ? volt accumulator 
a rcpintor 
f«n nnrpotcr 
wire connectiona 
? lompG in holdrrn with cuitablo terrinal 
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ony cotnblnri lions tl).:t 
are rultable for tiai> 
quootion ony be u:>cd 
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IKA SIX-SUBJECT SURVEY INSTKUMEHTS litSI COl'Y /,v/^f| 



The basic procedures to be folloved in he :::uin testing of the lEA Six-Subject 
Survey vere aet out in a series of memuals: 



Stage 2 rE.A./Ml Manual for iiational Centers 

IKA./M2 Manual for School Coordinatora 
IEA/M3 Manual for Teat Administrators 

Stage 3 lEA/Ml/StRge 3 Manual for National Centers 

IEA/M2/Stuse 3 Mbnual for School Coordinators 
IEA/M3/Stage 3 Manual for Test Administrators 

These laanuals are available from ERIC Clearinghouse. 



NA^ lONAl iN^T . I V. M 
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The folloving extracts from these manuals have been appended to this particular 
lEA inatniment to provide researchers vith the minimum necessary test instruction 
information {e.g»» such things as the instructions on the practice items and the 
warnings eoncemLnf' the amount of time left for the test have been omitted here)^ 
For full details^ please consult the appropriate manuals^ 

The Data Bank Instrument Number which appears below is a new number^ assigned 
since the instnunents were administered for the purpose of aeisily linking items 
in the instrxments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument nxmber and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows; 



1: T ype of Instrument 

S « Examination (s:u.:^. - 
Q » Questionnaire (fc»tuij/* j 
T » Teacher questi^Ma./c . 
S « School questicix. * 

2: Student Population 

1 » I 6 « II and IV 

2 » II T If II and IV 

3 « III 8^1 and IV 

« IV S ^ IV Specialist 

5 » I and II N » KA: Teacher or School questionnaij e 

3: Subject 

S Science 

R * Reading Comprehension 
L « Lite rat lure 

M « Mother Tongue (Heading Comprehension and Literature) 
B = English as a Foreign Language 
F a French as a Foreign Language 
C a Civic Education 

2 ^ All Stage 2 Subjects 

3 « All Stage 3 Subjects 

5 » All Stage 2 and Stage i Subjects 

1^-5: Instrument Within Type 

One or two characters used when necessary to laniqueiy identify each 
instrment when there is more than one in^strument oT th^. same type. 

Instrument Nam e Science Practical TV 
Data Bark Instrument Number HU:;x 
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rroctical ter>ti: were UGod 02ily in Japan Population II 
and Kiifland Topulationn II atul IV. Thcne data will not 
do(*.;r\t':;tod in tho nix-ruilject iJata Bunk. 
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rci'Ui.;. •To^• v: /mgtical (:;atijnai Option ) 

B:.Sr COiY AVAJWBfL 

This tG3t is concerned with some of tho practical abilities 
that are iaportant in science, such as being able to read inntruc- 
tic:.« an>i carry out t-5i:nplo mmipulations , to observe accurately anu 
record observations in an appropriate way, and to select the best 
method and equipment for a particular purpose. 

The questions will aak you to carry out instructions and to 
observe and record the results. 

In nost questions you are asked to choose the best answer 
from a number of alternatives and to circle the letter correspon- 
ding to it. 

Here is an example. 

Whi^h one of the lollowing would jou use to weigh a large 
crystal of copper sulphate to an accuracy of 0,01 gram? 

A. A measuring" cylinder 

B. A coiapression spring balance reading in 0.5 Kg to 10.0 Kg 

C. A set of household (kitchen) scales 
@> A chemical balance 

E, A milliammeter 

A measuring cylinder is used to measure volume, not weight. 
Similarly, a milliammeter is used to measure small electric cutrents. 
Hence we are left with B, C and D, all of which are used for 
measuring weight. But, of these, only the chemical balance would 
be capable of weighing a crystal to 0.01 gram, so that is the correct 
answer and the D should be circled as shown. 

In these questions you will have to make measurements or 
other observations and record the results in a different way. All 
yo-u have to do is to follow the instructions carefully. 

You will have plenty of tir^e, so do not hurry. But you 
will have to plan your work and to organise your time efficiently 
aj.-, of course, the ability to do thic i.- an important part of 
la V oratory work. 

Do not wa.ite time on questions you do not understand or 
cannot do. Leave th'-m and pass on to the next ones; you can 
alw^yn cone back to those you leave later if there is time. 
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.uestions 1 to 5 refer to the following experiment wl.ich 
:»\'U are required to do. 

You are provided with a amall quantity of organism F, a 
bearer of warm water (roughly 45 C)» and three labelled tubes, 
Cne or these tubes contains a liquid that is poisonous to the 
orfianisn, one contains a nutrient solution and the third conteins 
iictilled water but you are not told which. 

Read carefully through the whole of the question before 
vou be^in work. 

Divide the sample of organism P into three approximately 
equal portions. Place one portion in each of the tubes P, Q 
and R. Shake each tube vigorously for a few seconds so that 
the organisms are evenly dispersed in the liquid, (it is best 
to place i'our thumb over the mouth of the tube while doing 
this, but wipe it dry before moving from one tube to another). 

Stand all three tubes in the beaker of warm water. 

Shake the tubes gently occasionally but take car© that 
none of the mixture spills out. After five minutes examine each 
tube. 

Select from the following list of observations the one 
which you think best describes what you observed in each case. 

A. No observable change occurred in the solution. 

B. The solution became hot. 

C. Gas bubbles were produced. 

D. Gas bubbles were produced and the solution markedly 
changed colour. 

E. The solution became hot and gas bubbles were produced. 



1. The statement that best describes what happened in 
tube P is 

A. B. C. D, E. 

2. The statement that best describes what happened in 
tube Q is 

A. B. C. D. E. 

5. The statement that best descibes what happened in 
tube R is 

A. B. C. D. E. 
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:.*ow ta'ue tube ., and put half its contents into tube P 
and hair into tube h. Again stand the tubes in the warn; water 
:n the beaker, ahakin.;: then ^rently occasionally. After five minutes 
or-.a^.ii.e tat? oontonia. 



The statement that best describes what ha.: now happened 
in tube P is 

A. B» C. 1). E. 

5. The statement that best describes what has now happened 
in tube R is 

A. B. C. D. E. 



In question 6 select from the following list of observa- 
tior.n tnose which you believe are most applicable to the experiments 
which you are asked to carry out; 



A. 

B. 
C. 



H. 
I. 
J. 
K. 



Solid dissolves 
Solid does not dissolve 
Black precipitate forms 
White precipitate forms 
Iced-brown precipitate forms 
dreen-^rey precipitate foms 
Precipitate dissolves later 
Precipitate does not dissolve 
Colourless solution fornjs 
Greenish yellow solution forms 
White needle-shaped crystals 

form 



L. 
K. 
N. 
0. 

P. 
.).. 
R. 

o • 

T. 
U. 
V. 



No residue 
Black residue 
Pale yellow residue 
Colourless droplets form 
Wliite steamy fumes evolved 
Solid sublimes 
Pungrent gas evolved 
No gas evolved 
Green-yellow gas evolved 
Inflammable gas evolved 
Gas evolved which relights a 
glowing splint 



6, Heat separately each of the substances ^ and /? 

with liquid W until no further change occurs and then 
cool. Do not boil. Use about as much of or A 
as will pile on this circle and about 0.5 cm'of 
Complete the following taw.e for both ck and . '> 
£ letters selected from A to V above are to appear 
in each blank space, representing what you think are 
the ^ most appropriate observations in each case. 



Substance treated 
with solution W 


Observations 
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Set up the ci.rcuit as shown in the diagram from the 

apparatus provided. 



1 




1' 




® 



Using the voltmeter or the ammeter as necessaryt maastire 
the following and record your results in the spaces pro- 
vided. 



'1 



I The voltage across 

II IPhe voltage across 

III The voltage across R*^ 

IV The voltage across the accumulator 

V The current taken from the accumulator 

VI The current through L 

VII The current through L- 
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The linitcd prc-tt-.tinc of practical items (ST 2 and 5) we vcre 
able to do nnd the cocinonts we have received from National Cenx^ru 
and the other sources h:jve confirued the view that certain practic.'il 
skilln and abilities desirable in science education can be tested by 
our testinn instrumentn. 

AccordiiifTly, you know, wo have included some "pencil end 
paper practical items" in tests IIA (IEA/4A), IIP (lEA/.'.Jj) and }VA 
(IK.\/10A) Science, and ve ore of ferine furt'ior lists, which require 
a very modest amount of ecuipaent, as a national or school option. 
In thir. way hope to obtain Inforiaatron, not only about achieve- 
ment in science under varying school conditions, but also about the 
effectiveness of different kinds of teat itens. 

The ter.ts beinc offered as national Options are 

II Science Practical 1 1/2 hours 

IV Science Practical . 1 1/2 hours 

IV BioloeTj' Practical 1 hour 

IV Checiiitry l^actical 1 hour 

IV Physics I'ractical 1 hour 

Korc tine has been allowed than is likely to be needed by the 
students to carry out the actual operate onj. This has been done to 
allow tine for the general orcanisation of the test and to remove 
fron the students any sense of pressure. 

The behavioural categories of the practical items can be expre;:^cd 
OS follov/s. 

I The ability to use sitriplc apparatus and to implement 
simple procedures. 

II The ability to observe chan^os/dif f erences in structures 
or systems under investiga tion and to record such chan^jos/ 
differences in ways that yield maxinutn relevant inform,-? tion. 

ITI The ability to select appropriate f.pparotus and/or proce- 
dures for a novel experimental problem. 

The attached note sets out the information th.'it should be civen 
to schools concerninc the conditions an,i m-iterial^ required for the 
t'.;;tf f.n! tf.* conduct of t:.-.- actual tc:;ti::t:. 

rhc if. i!. sho Od be scored by th'- j.o}.oolr. fr.A t;.- rccvv.; ch-. c-:- .: 
\y lotion Til Centers. ' ' 
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Vo nhun bo trrotcful if you will lot ug know nu ..on on pocciblo 
if you inttnd to carry out science toctinc in practical obilitictj. 

Note on prr.cticM tr-ntr to be r.on a bv Vntu,nn.\ Centos n to p nvt.-.V-? ..-^^ ..^ 

,pc))oo3 ■■ 

There tcntj, of prncticnl abilities important in the lenrninc of 
science are part of nr. international rtudy and hnvo been no derirned 
as to require only the siuplest of facilitier ..nd Dnterials and to 
need very little in the way of preparation by the teacher. 

The provision of a laboratory or a practicel rooni is not essential, 
but each stv.ent should have an .dequr.to area of suitable, flat-topped 
working: rpnce and to have r^^asonable access to water (for vashin£- up 
etc.) and to places for the disposal of solid and liquid wastes. 

For some te..ts ^as (or soi.e equivalent) for heating will be required. 
In SO.H.. cases, r.arkod * in the appended lists, one sot of apparatus 
can be used for up to five or six students, but if this is done the 
apparatus nu.t be disconnected and restored to it^ original position 
before e.ch new student be^^ins th.t section of the test. The student 
nhould not, of course, be told what the various substances and inatcrials 



There rhould be a clock with a sweep second hand (not a stop c}ool:) 
no placed that all students can see it. 

The tests should be r.arked according to the ^iven schedules and 
returned to the National Centers. 

Re quirements for TV r.^ ion ce i'ractical 

Each student to have 

a tube contrjininc 10 ca^ distilled water labelled P 
a tube containinc 10 cm^ y^fo sucrose solution labelled Q 
'sol'utlorL'be^tid -diu. Chloride (NaCl) 

about 10 Q fresh yeast labelled Orcanisin P 

a larfTO ber^ker or jar of waria water (..5'^- 5>0^C at the 
becmnine: of the experit.ent) 

rack for test tubes 

a bvnr;en (or r,it.ili^r) burner 



* o 2 volt occuoulator 
Q resistor 
«n ntnmotiT 
a voltmeter 
wire connt'C cions 
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any combinotione that 
'I arfi ouitablo for the 
queotion taay be used 



2 lamps in holdorc vith suitable torolnelB^ 



lEA SIX-SUBJECT SURVEY INSTRU^ENTS 
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The baaiQ procednrea to be followed in the main testing of the lEA Six- Subject 
Survey vere set out in a series of njanuale: 

Scage 2 lEA/Ml Manual for National Centers 

IEA/M2 Manual for School Coordinators 
IEJV/M3 Manual for Test Administrators 

Stage 3 IKA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinators 
IEA/M3/Stage 3 Manual for Teat Administrators 

These manuals are available fro© ERIC Clearinghouse. 

The following extracts from these manuals have been appended to this particxilar 
lEA instrument to provide researchers with the miniiaum necessary test inatruction 
information (e»g«^ sucb things as the instructions on the practice items and the 
weuminga concerning the amount of time left for the test have beep omitted here)* 
For full detaa^lSt please consult the appropriate manuals. 

The Data Bank Instrument Number which appears below is a new number ^ assigned 
. since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
( usually ]| the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows: 

1: Type of Instrument 

E « Examination (student) 
Q » Questionnaire (student) 
T =» Teacher questionnaire 
S tt School questionnaire 

2: Student Population 

1 » I 6 ^ II and rv 

2 » II T I. II and IV 

3 III 8 « I and IV 

1* « IV S « IV Specialist 

5 « I and II N « KA; Teacher or School questionnaire 

3: Subject 

S » Science 

R » Raading Comprehension 
L « Literature 

M » Mother Tongue (Reading Comprehension and Literature) 
E « English as a Foreign Language 
F « French as a Foreign Language 
C » Civic Education 

2 » All Stage 2 Subjects 

3 « All Stage 3 Subjects 

5 " Ail Stage 2 and Stage 3 Subjects 

Instrument Within Type 

One or two cheuracters used when necessary to uniquely identify each 
instrument when there is more than one instrument of the same type* 

Instrument Mam e ^j-?^^Sy Practical TV 
Data Bank Instrument Niombe r K^SXB 
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I'ruclic-a] tt;;t!; Were UGod only in Japan Populatjon II 
and Krif.land I'ojnilJttionr; 11 and IV. Thcr.o data wall not 
hv i3uv:u:;:-..';.t o.j in the I'ix-L'ubjt'Ot l.)ut;i hank. 



ror.lL/.TlON' IV niQLQaY PRACTICAL (Nation-jl Option) -^^ * ^ ''^'^-'i^t 

Thic! te-^t is .concerned with ooae of the practical abilities, 
• ..-i* nr.^ :'..^orr T.t i:i r.-'.^n(^G» nurh as beinr: ttblo to rea.i inctr^:-- 
t^.-;.'- oarrj- cut ^AiJii'io ,.;anipu lutions , to observe accurately 
nnu reooraobservati.-na in an appropriate way, and to select the 
teo. ..ethou an i equipL.ent I'or a particular purpose. 

The cue-^^ionn will aak you to carry out instructions and to 
observe anci record the results. 

I2i ujotjt questions you are asked to choose the best answer 
Troa: a number o." alternatives and to circle the letter eorrespon- 
vixjir" to it. 

Hero is an example. 

W'hich one of the following would you use to weigh a lar^je 
cryctal of .copper sulphate to an accuracy of 0.01 gram? 

A. A measuring? cylinder 

B. A compression spring balance reading in O.5 Kg to 10.0 Kg 

C. A set of household (kitchen) scales 
A chemical balance 

E. A milllammdte.r 

A measuring cylinder is used to measure volume, not weight. 
Similarly, a Dilliammeter is used to measure small electric currents. 
Hence ve are left with B,C and D, all of which are used for measuring 
weight. But, of these, only the chemical balance would be capable 
of wei^rhing a crystal to 0.01 gram, so that is the correct answer 
!\nd the D should be circled as shown. 



In these questions you will have to make measurements or 
other observations and reco-d th^' results in a different way. All 
you have to do is to follow the instructions carefully. 

You will hav--' plenty of time, so do not hurry. But you 
will have to plan your work and to organise your time efficiently 
as, of course, th ability to d: this if: an import -nt part of 
laboratory work. 

Do not w.-icte time on luestions you do not understand or 
c^nnot do. Lenv*- thorn ana pars on to the next ones; you can 
always CDmo bnck to those you leave later if th'-re is time. 
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Hiueutions 1 to refer to the following; experiment which 
you are required to do. 

You are provided with a small quantity of or^-^anism F» 
a beaker of warm water (roughly 45 C), and three labelled tubes. 
One of these tubea contains a liquid that is poisonous to the 
organism, on© contains a nutrient solution and the third containn 
distilled water but you are not told which. 

Read carefully through the whole of the question before 
you begin work. 

Divide the sample of organism P into three approximately 
equal portions. Place one portion in each of the tubes, P, Q 
and R. Shake each tube vigorously for a few seconds so that the 
organisms are evenly dispersed in the liquid. (It is best to 
place your thumb over the mouth of the tube while doing this, 
but wipe it dry before moving from one tube to another.) 

Stand all three tubes in the beaker of warm water. 

Shake the tubes gc^ntly occasionally but take care that 
none of the mixture spills out. After five minutes examine 
each tube. 

Select from the following list of observations the one 
which you think best describes what you observed in each case. 

A. No observable change occurred in the solution 

B. The solution became hot 

C. Gas bubbles were produced 

D. Gas bubbles were produced and the solution markedly 
changed colour 

£. The solution became hot and gas bubbles were produced 



1 . The statement that best dei'crlbes what happened 
in tube P is 

A* B* C. D. E. 

2. The statement that best describes what happened 
in tube Q is 

A, B. C. D. 

The statement that best deocribes what happened 
in tube It is 

A. B. C. D. E. 
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:,ow tako tube vi and put half its contents into tube P and 
naif into tube R. Again stand the tubes in the warm water in the 
bea:<or, shaking them gently occasionally. After five minutes 
exa-nino the cor. tents, 

4. The statement that best describes what has now 
happened in tube P is 

A. B. C. D. £, 

5. The statement that beat describes what has now 
happened in tube R is 

A. B. C. D* £. 
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.questions 6, 7 and 8 refer to the photograph. 



The photo.s?raph on page 3 shows the distribution of small 
*^rranif?::s in a container of water when illuminated from above by 
a bright source of li^ht. 



o. In order to obtain the best estimate oi the numbers of 
organisms at different light intensities it would be 
necessary to count the numbers present per unit area 
on the photograph at the following positions: (circle 
one) 

A. Kither points a, b and c, or points d, e and r 
or points gf b and i. 

B. At three points chosen at random fron a, b, c, d, 
Of ft gi h, or i. 

C. Along the diagonals points a^ e, and i, or points 
g, e, and Ct that is, acrost: the rows but at diff- 
erent distances from the light source. 

D. At positions ay d and g; positions by e and h and 
at positions o, f^ and i. 

E« None oi these. 

?• Cut a 2.5 cm square hole in a piece of paper. 

Place the top left-hand corner of the square hole 
against the bottom right-hand corner of the label b^ 
on the photograph so that the sides of the hole are 
paraxial to the sides of photograph. Count the 
number of organisms in the square hole. (N.B. Any 
light spot is an individual animal). 
Repeat this process at positions jb and h. 
The average number of animals per 2.5 cm square of 
photograph at these points is 



A. 
B. 
C. 
D. 




12. 
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8. Which of the above graphs most accurately represents 
the variation of density of animals (measured as 
niunber of animals per unit area) at different depths. 
The position of a is at 1 unit of depth, the position 
of at 2 units "of depth and the position £ at 5 units 
of dfepth. 

A* Graph A 

B. Graph B 

C. Graph C 

D. Graph D 

E. Graph E 
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n>i ' ' roi'or to the photO(^Tn:.;h ol' 



.•.x:...ine t;ic p;.oiOf:raph ctireTully aiid you will sec that 
.o.-.> .'.V-- - ♦ cnoh of -.i.ich f^an be distinguished rro;:i i=li 

^•■• ov.- i\ v->...i.I-;'ttioM oi' leaturos. Select what these 
^ -^H.' three su-ts of listn, one each I'rorj 




:A/:i 



•), A, Black tip to abdomen + stripes on abdomen 

c. orjall winjs + stripes on abdomen 

C. Hounded tip to abdomen + two stripes on abdomen 

D. Rounded tip to a'bdoTnm + small wings 

E. Pointed tip to abdomen + four stripes on abdomen 



10. A. Distinct head + two eyes 

B. Two stripes on abdomen + pointed abdomen 

C. Two stripes on abdomen large wings 

D. Pour stripes on abdomen + pointer abdomen 
£• Large wings three pairs of legs 

11. A. Large wings four stripes on abdomen 

B. Pour stripes on abdomen + two eyes 

C. Black eyes + rounded abdomen 

D. Wings with veins + rounded abdomen 

E. Three pairs of legs + two stripes on abdomen 
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V*. I. . ♦ ' .'iui re:^*r to the iollow./-* 




The outiinj s^cvii ibove represents a leaf^ the area of 
which i.^ to be determined. 

Usin^ the scissors provided^ cut out the shape very 
carefully so that the cut-out has a thin birck margin all round 
the od.^O. 

Place- thu cut-out shape on the graph paper which is 
prii.ted at the end of this question^ Hold it flat. Use a sharp 
penail to draw a thin line round the shape as close as you can 

it J? oit;e. The pencil should be touching the edge of the 
cut-'^ut shape all t.he tine as you drzw round it. 



•v.-uuni the numler o: cov.j;iete squares inside the out- 
line and circle tht? I'^t^'-^r corresponding to the 
nunb**^*" yoj obtain. The number of complete squares 
i.- between 

-V. oV and 7^ 
3. 77 ana 66 
?. 67 and 9u 

\ V 106 
'07 aiid 1 1o 



'5. Jcant the nun^er oi* p:irt scuaren inside the outline 
an: circle the letter corresponding to the number 
you obtain. The nun:b'?r of part squares inside the 
ou-ciiiiO in between 



copy mium 



14. Add the number of complete squares which you counted 
for question 12, to half the number of part squares 
you counted for question 13* Circle the letter 
corresponding to the resulting sum. 

The resulting sum, which represents the area of the 
leaf shape is between 

A. 121 and 12^ square units. 

B. 126 and 13O square units. 

C. 151 SLXid. 135 square tmits . 

D. 136 and 14O square units* 

E. 141 and 145 square units. 

Leave your cut-out shape pinned to the graph paper. 




Ir: vhich o. the following inveaticationo woula the 
Tt^n?rai technique for neasuriniP: the areas oT loavoc 
used above ♦ adapted where necessary, not be 
appropriate? 



A. Testing the hypothesis that plants growin^r in 
partial shade htivf lar/jer leaf areas than plnntK 
of tne same spec- growing in sunny positions* 

B# Deteraining the l ja^e number of stomata per 
unit area of a leaf. 

C# Measuring the rate of loss of water per unit area 
of leaf surface due to transpiration* 
CQoparing the rate of loss of water due to trans- 
piration between leaves with waxy cuticles and 
leaves without waxy cuticles* 

S* Studying the rate of growth of a given leaf on a 
living plant* 
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ablo to do nnd )k' coracicntj wo ):.jvc received from Kntionol Ccjitcru 
and the ctluT isourcon h-ivo confii'mcd the view t)int ccrtuin prncticiil 
akillr. .-nid nbililicn de:;irablf in ucience educnlion cnn bo tonted by 
tnir letitinr ir.nlnit:;<^nln, 

Accordinfly, nv you knov, wo hnve incluufd rotnr "pencil nnd 
paper pr::eticul itvwr." in teste IIA {IVJ./Ak), UV {jRf./.\)\) eud JVA 

r.cirncc, and we nro offerinc further li^ita, which require 
0 very mode:;! nmouDt of scuipnent, an a national or school option. 
In thij; v;jy we hope to obtain inforontion, not only about echiovc- 
iient in science under varying cchool conditions, but nlso about the 
cffcotivenecn of different kindr. of tor.t itemc. 

The touts bein/j offered ao Nationwl Options are 

II Soionco Practicol 1 1/2 hours 

IV Scie:5cc Practical , 1 1/2 hourn 

IV Bioloi^^' Practica] 1 hour 

IV Chcni:;try }Yncticnl 1 hour 

IV Physic;; Practical 1 hour 

Moro tiuio hrin boon allowed thnn ia likely to be needed by the 
r.tudentfj to carry out the actual operationn. This has been done to 
allow tine for the c<^nerol orcani nation of the test and to reuiove 
from t)ie r.tudents any sense of prenruro. 

The bch.'jvioural categories of the practical items can bo cxprcijscd 
lis followp. 

I T)jo iibility to use sin.ple apparatus and to inplemcnt 
rirnple procedures, 

II The ability to observe chanttes/di f f erences in structures 
or nystews un-^er invstication and to record such chaneor./ 
differences in ways thnt yield mr.xiouD: relevant information. 

III The ability to select appropriate app-irotun and/or proce- 
dure:; for a novel cx»)c-riKontBl problem!. 

The att.icJ.ed note sots out the inforRir.tion thai thould be fiven 
to schools cor.c.^rr.inc the condition.'j and r, itrriulT required for the 



Y:.r- r.},o-.j3-l b<- r.crred by i\.r r.cl.ccO-. V:. re-:.-; c 

\'J ::-.lic-Ji..l Ce:itorr.. 
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Vr nhiill \)o f^rjitrfol >f >ou will lit ub Know nu noon oa pori.itlc 
if you inti'iiil lo curry out ucicncc loctinG in practiciil nbiliti n;. 

Wol o t^n rrMpiiv ';T t <M l f lo bo rond by K»t,ionTl Ccntorr to rnrtici p.'ttin^ 

Thor.o tortr. of prnnticnl ttbil^tioo inportjint in the lenrninc of 
Pci<':ico five p;irt of on intcvn: 1 ionril r.tudy nnd h'lve been no dcrinifd 
on to rcquivc only tho nduipltiyt of focilit"' v^r. tind mnterielc nnd to 
need very lirtlo in the woy of prcpnrntlon \/ the toaclioj:'. 

Tho provicion of a laboratory or o procticcl rooo in not cnrcntinl, 
but 'fjch ttudcnt nhould havo on ndequ«te nroa of Buitnblo, flot*tor)'Od 
working: rpnco nnd to hovo rcaconablo ficccss to water (for wnnhinc 
etc.) ."nd to p]ftcon for the dinpor.'jl of colid ftnd liquid vfjstco. 

For rono tcr.tn c^r. (or rono cruivr-lent) for heating: will bo roquired. 

In no'Jit.' cr.r en, morUf d ♦ in the nppondod lietn, one sot of oppnifitun 
cnn bo \:-.od for up to five or nix r.tudcnto, but if thin in done the* 
opj r.r.'.tu:: tr.urt be diDConncctcd nnd rontorod to itn oricinul pocition 
bfTcr- C'Mch m-^: situaont br.-in:; th = 1 rcction o'' the tent. Tho ctudcnt 
nliould not, cf courne, be told vh;:t the varicun nubntanceu nnd catt-riti??; 
ore, 

Tlure fhould be a clock with :» nwcep nt-ccud liund (not a r.top c7oek) 
r.o plijced thnt fill rtudontn cnn neo it. 

The tontn nhould be :r,nrkod according to tho given cchedulos and 
rcturn('d to the Notional Ctntorn. 

Requi ret^^ntn for 3V )'rncticr>l Biolory 

Kaoh student to hovo 

e tube contoininff 10 era*' dirtillod voter lobollcd T 

B tube containing 10 etn^ 12>' cucroce solution lobollcd Q 

II lube containing 10 ct.r saturated solution sodiun chloride (llnCl) 
labelled R 

about 10 c froDh ycoct labelled Orgcnion Y 

B Darft' bcrKtr or Jat of v.\';m v.atcr {^t>^ - 5)0°C cit tbc bc^^innir.r of 
tho experiment ) 

rock for te-.t tjber. 

rultr f:-.jdu-ilcd it: cn to 0.1 cm 

p.. ir of fir*" r.cicror:, 

f5hev.-t cf p3r; in pr.prr or thii. cord 

f.V.fjjp p< r;ci] 

pjnn 
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The baaic procedures to be l*olicv«d ir. the main tffPtlng of the lEA Six-Gulject 
Survey v<^pe aet out in a ceries of matiuftin: 



Stage 2 I£A/fiI Manual for National Centers 

IEA/M2 Manual for Cchool CcurJmatora ;M cU:\*r.' 

IEA/M3 Manual for Teat Adminiatrators , 

Stagft 3 lEA/Ml/Stftga 3 Wemuftl for Katirtral Centers 

IEA/M2/£tage 3 Manual for Gchool Coordinators ' . • 

IEA/M3/Stage 3 Manual for feat Administratvre 

These manuals are available f:*oja ERIC Clearinghouau. 

The following extracts from t;»ftse mfinuala have been appended to this particular 
I£A instinunent to provide reaeirchers with the ainitnum neceeaary test instruction 
information fe.g.« auch thiags as the Instructions on the practice items and the 
vamings conc«minp the aoovtnt of time left for the test have been oaittcJ here). 
For full details, please consult the appropriate manuals. 

The Data Bank Instrument Number which appetu^ts below is a new number, assigned 
since the instruments were administered for the purpose of easily linking items 
in the instruKente with the rr.saltant variables' the Data Bank holdings. Each 
such variable is aaaaed in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows; 

1: Tyiae of Inatruaent 

E •* Examination (stuaent) 
Q ■ Questionnaire (student) 
T ■ Teacher questionnaire 
S « School questionnaire 

t: Student Population 

1*1 6 « II ar,d TV 

2 « II 7 " I. II and IV 

3 « III e « I and IV 

U • IV S » IV Specialist 

5 • 1 and II n » KA: Teacher or School luesticr.naire 

3: Subjiect 

S « Science 

R « Reading Comprehension 
L « Literature 

M • Mother Tongue (heading Comprehension and Literature) 
E • English as a Foreign Language 
F « Frencn as a Foreign Language 
C « Civic Edu.ation 

2 ■ All :?x.dge 2 Subjects 

3 e All Stage 3 Subjects 

5 • Ail Stage 2 and Stage 3 E^vibjeeta 

U- 5 : Lggtrument Within Type 

One CT two characters used whan necessary to uniquely id«:ntifj- «»ach 
instrument when there is more thai; one instruaent of the same type. 

Instrument Home Chomi.:try Practical IV 
I»attt BonX Instrunent Number E^SXC 
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Priictioul l«.;>l;; wore Ui.od only in Japan ropulation II 
and KritUa;,,'. I vpulcila iMi j. 11 uuk^ IV. T}ic;ic dutu will not 
lie >.io>' .;:;<-•;.' fvi la l}n> ;'ix-;.'ul'J<.ot. l-'utii Bujik. 
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ror^L\?lv)^: IV CHI^-^ICTRY practical (National Option) 

^I'-'i i AVA]LAB[£ 

This test is concerned with some of the practical abilitieG 
that are important in science^ such as being able to read instruc-- 
tions and carry out simple manipulations, to observe accurately 
and record observations in an appropriate way, and to select tho 
best .Tiv^thod ar-d equipment for a particular purpose* 

The questions will ask you to carry out instructions and to 
observe and record the results. 

In moot questions vou are asked to choose the boat answer 
from a number of alternatives and to circle the letter corresponding 
to it# 

Here is an example. 

Which one of the following would you use to weigh a lar^e 
crystal of copper sulphate to an accuracy of 0.01 gram? 

A. A measuring cylinder 

B. A compression spring balance reading in 0«3 10.0 Iw^ 

C. A set of household (kitchen) scales 
A chemical balance 

E. A milliammeter 

A measuring cylinder is used to measure volume » not weight. 
Similarly, a milliammeter is used to measure small electric curre:its. 
Hence we are left with B, C and D, all of which are used for 
measuring weijht. But, of these, only the chemicp.l balance would 

capable of weighing a crystal to 0.01 gram, so that is the correct 
answer and the D should be circled as shown. 

In these questions you will have to make measurements or 
oth^-^r observations and record the r^-sults in a different way. All 
you have to do i^ to follow the instructions carefully. 

You will have plenty of time, so do not hurry. But you 
will have to plan your work and to orgmise your time efficiently 
as, of course, the ability to do this is an important part of 
laboratory work. 

Do not waste time on questions you do not understand or 
cannot do. Leave thnm and pass on to the next ones; you can 
alw?>yG come back to those you leave later if there is time. 
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In lueationn 1, 2 and 5 select from the following l3.. t o: 
observations those which you believe are most appropriate to the 
experiraenta which you are asked to carry out. 



Solid diaaolves 
Solid does not dissolve 
Black precipitate forno 
White precipitate xorriG 
ricd-Brown precipitate forms 
Green-^-^rey precipitate forms 
Gt Frecipitate dissolves letter 
H» Precipitate does not dissolve 
!• Colourless solution forms 

Greenisk yellow solution foriuc 
K# White needle-shar.od crystals 

fom 



L. Do residue 

ru i5lack residue 

!!• Pa) yellow residue 

Coxourloss droplets form 
r. V/hite steamy fumes evolved 

Colid sublimes 
R# Pungent gas evolved 
brov/n jas evolved 
Green-yellov/ gas evolved 
::o ^as evolved 

Gas evolved which relights a 
{tl owing splint 



O 0 



V. 



1 • 



Heat separately each of the substances and >^ with 
liquid W until no further change occurs and ;^hen cool. 
Do not boil. Use about as much of o( or as will 

pile on this circle \^ and about 0.5 cm^of W» Complete 
the following table Tor both and ; ^ letters 
selected from A to V above are to appear in each blank 
space t representing what you* think are the ^ most 
appropriate observations in each case* 



Substance treated 
with solution U 


Observations 
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?. Heat solid cubstance ,T carefully in an ignition tub<^ 
until no further change occursi. lice about the 
quantity of crystals wiiich would pile on this circle 



Circle the four most appropriate letters which represent 
your obaervationsi that is ^ of the following letterr 
should be circled* 

ABCDEPGHIJK 
LMNOPQRSTUV 



5. Add dilute sodium hydroxide solution slowly to each of 
tubes X, Y and Z until it is present in excess in each 
case* Complete the following table for each tube; one 
letter selected fron A to V above is to appear in each 
blank space^ each pair representing what you think are 
the two most appropriate observations in each case* 



Tube 


Observations 


X 






Y 






2 
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PHACTJCAL TKST?J 

The limited pri'-le«tiiic of practical itcuic (ST 2 and wo voro 
able to do and the comoonts wo have received froro national Centers 
and tho otht-r nourcoc liavo confirinod the view thnt certijin prrjcticijl 
skills :ind abilities desirable in {science education can be te.stod by 
our testinn instnitiifntn. 

Accordingly, as you know, vo have included norac "pencil and 
paper practical items" in tests IIA (I1U/4A), IIP (IBA/AH) and IVA 
(I11\/10A) Science, and we are offerinG further liats, which require 
a very modest amount of equipment, as a national or school option. 
In thin way we hope to obtain informatior., not only about achieve- 
ment in science ui^der varyinc school conditions, but also about the 
effectiveness of different kinds of test items. 

The tests beinc offered as National Options are 

II Science Practical 1 1/2 hours 

IV Science Practical ^ 1 1/2 hours 

IV Bioloo" Practical 1 hour 

IV Chcniotry Practical 1 hour 

IV Physics Practical 1 hour 

More time has been allowed than is likely to bo needed by the 
students, to carry out the actual operations. This has boon done tc 
allow tine for the ccnersl organisation of tho test and to remove 
frotii tho r.tudents any sense of pressure. 

The behavioural categories of tho practical items can be expressed 
as follows. 

I The ability to use simple apparatus and to implement 
simple procedures, 

II The ability to observe chancos/dif f erences in structures 
or systems under inv*?stication and to record such changes/ 
differences in ways that yield maximum relevant information. 

III The ability to select appropriate apparatus and/or proce- 
dures for a novel cxporimentol problem. 

The attached note sets out tho information that should be given 
to schools concorninc the conditions and miteriol'^ required for the 
t'.-.-.tr ani t},.:- coi:duct of tho actunl testing. 

The tf-:-.ls shouDd bo scored by tho sc}*oolf. and i:.- i 
ty !.''jtion-«l Center.-, 
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Wo shall be (jrntoful Lf you will Ic^ us know as coon as pocrible 
if you inti'nd to carry out science toctinc in practical abilities. 

Note on prnctioni tcntn t o be rend by T?«tlonnl Ccnterr to pnrticip nti » ^ 

nchool r 

These tests of practicnl abilities inportant in the learninc of 
science are part of nn international study and have been no denif^iod 
as to require only the simplest of facilities and ontcrials and to 
need very litt3e in the way of preparation by the teacher. 

The provision of a laboratory or a practScel room is not essential, 
but each rtudent should have an adequate area of suitable, flat-topped 
working space and to have reasonable access to water (for vashinff up 
etc.) and to places for the dispor.al of solid and liquid wastes. 

Per some tests gas (or some equivalent) for heating will be required. 
In <jon'' cases, marked * in the appended lista, one set of apparatus 
can be ured for up to five or six students, but if this is done the 
appnratuo must be disconnected and restored to its original position 
before ench now student beeins that section of the tost. The student 
should not, of course, bo told vha^ the various subrtances and materials 
arc. • 

There rhould be a clock with tweep second hand (not a stop clock) 
so placed that all students can see it. 

The tents should be oarkod according to the civen schedules and 
returned to the National Centers. 

Requiretne nts for TV r>roctical Chemistry 
Each student to have 
one ignition tube 
a bunsen (or similar) burner 

containing a scall quantity of substance (lead II oxide 
PbO; labelled suhstance '-^ 

^ sman quantity of substance (lead IV oxide 
roO^) labelled substance 

a tube containing a small quantity of substance (lead II nitrate ' 
Pb(jJO^) rryslals) labelled substance ^ 

containing approxin^stely 5 H LCI 
ana ^aLolicd liquid V ^ 

^ solution (.pi..rcxiL.al.ely 1 H iron Dll 

chloride FeCl^) laLeilca X 

a tube containing 1 cn^ of soluUon (approximated 1 K zinc 
^ culphnte ZnCO^) lab-lied Y ^ 

k03 I 



d tunc contninint, l cw or oolution ^approximately 1 M oacnGfjium 
BMll .iiv MiiSO^) lobellod 2 

u v.mull lipped honker containing about 100 cm' of opproximntely 
2 M sjodiuw hydroxide Lolution labolleC ly such 

a rack for toct tubes 

a Dpimt for testing for oxygen j^jj^j mmu 
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lEA SIX-SUBJECT SURVEY IIISTRUMENTS ^^^^ ''^'^'"'Ub'U 

The basic procedures to be folloved in the main testing of the lEA Six-Suhject 
Survey were set out in a series of manuals: 



'•AT'OSm Hit 

r » A ' - . , . , 



Stage 2 lEA/I^a Manual for Watioual Centtjra 

IEA/M2 Manual for School Coordinators 
IEA/M3 Maau€tl for Test Administrators 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinators 
IEA/M3/Stage 3 Manual for Test Administrators 

These manusLls are available frcja ERIC Clearinghouse. 

The following extracts from these manuals have been appended to this particular 
ISA instrument to provide researchers with the minimum necessary test instruction 
information (e.g*» such things as the instructions on the practice items and the 
vamings concerning the amount of time left for the test have been omitted here)« 
For full details » please consult the appropriate manuals* 

The Data Bank Instrument Dumber which appears below is a new number ^ assigned 
since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings* Each 
such variable is named in the codebook u^ing the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived* The key to the new instrument numbers is as follows: 

1: Type of Instrument 

E • Examination (student) 

Quest iormaire (student) 
T » Teacher questionnaire 
S « School questionnaire 

2: Student Population 

1 » I 6 « II and IV 

2 « II T « !• II and IV 

3 « III e « I and IV 

1* • IV S » IV Specialist 

5*1 and II N « NA: Teacher or School questionnaire 

3: Subject 

S » Science 

R « Reading Comprehension 
L « Literature 

M » Mother Tongue (Reading Comprehension and Literature) 
E as English as a Foreign Language 
F « French as a Foreign Language 
C « Civic Education 

2 « All Stage 2 Subjects 

3 « All Stage 3 Subjects 

5 • Ail St€tge 2 and Stage 3 Subjects 

Instrument Within Type 

One or two characters used when necessary to uniquely identify each 
instrument when there is more than one instrument of the same type* 



Instrument Name Phvscic::? Practical I\/ 
Data Bank Instrument Mumbe r EI4SXP 



E4SXP 



Practical tt.i5t:; were ui^vd only in Japan Population II 
and roj^ulation:; li and IV. Ihece data viil not 

hv dc)v:\*!:.v:/..r.J in x.ho fiix-^l'vilgi-v't liata iiank* 
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ro?t'L\?ION IV PHYoICn PRACTICAL (National Option) 



BLST copy AVVllUaLt 



Thifl te-^t is conoernod with some of the practical Gbilitioc 
t.sat aro important in science, 9uch as being able to read instruc- 
tions and carrj- out simple manipulations, to observe accurately and 
record observations in an approprinte way, and to select the best 
Ziethod and equipment for a particular purpose. 

The questions will ask you to carry out instructions and to 
observe and record the results. 

In nost questions you are askad to choose +he best answer 
Ctox % number of alternatives and to circle the letter correspon- 
iins to it. 

Here is an example. 

Which one oi the following would you use to weigh a large 
crystal of copper sulphate to an accuracy of 0.01 gram? 

A. A measuring cylinder 

B. A compression spring balance reading in 0.5 Kg to 10.0 Kg 

C. A set of household (kitchen) scales 
A chemical balance 

E. A milliammeter 

A measuring cylinder is used to measure volume, not weight. 
Similarly, a milliammeter is used to measure small electric currents. 
Hence we are left with B, C end D, all of which are used for 
measuring weight. But, of thase, only the chemical balance would 
be capable of weighing a crystal to 0.01 gram, so that is the 
correct answer and the D should be circled as shown. 

In these questions you will hive to make measurements or 
other observations and reco. d th*^ results in a different way. All 
you have to do is to follow the instructions carefully. 

You will have plenty of ti?iJo, so do not hurry. But you 
will have to plan your work and t- organise your time efficiently 
as, of course, the ability to do this i-j an important part of 
laboratory work. 

Do not waste time on qu-stions you do not understand or 
cannot do. Leave th"m and pauG on to the next ones; you can 
Tlway? core bgck to those you leave later if there io time. 
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JUQstion.; 



below. 



,2, 5 and 4 refer to the printed scale shovm 




Cut out the scale and use it to meaaura the dlatanoe between 
thf" ends, X and of the two linea drawn above* 



1. The distance between the two ends is 

A. 0.7 scale units 

B. 0.73 scale units 

C. 0.7^ scale units 

D. 0.77 scale units 
£. 0.3 acale units 

2. The unreliability of the measureoent Just given la 



A. 
B. 
C. 
D. 
E. 



0.1 

0.07 

0.05 

0.0? 

0.01 



3. It is suspected that the paper scale you have uaed shrinks 
and expands with atmospheric humidity, that la the amount 
of moisture in the air. The beat way to invaatlgata 
whether or not this happena would be to 

A* maasure the distance between the two enda referred 
to in the question every day for a month and aee 
how the result varied. 

B. soak the scale in water and check ita length against 
a netal ruler. 

C. check the length of the ncale against a wooden ruler. 
I). soaK the scale in water and check its length against 

o woo lar, r\} \ n r . 
^. chec/- Ljze ien^stl. o; tne scale eacn day for a aonth 
against a netal ruler. 
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v/liic'- of t^.e ^Tivcn areac do you consider to be the bvnt 
f^Gtlmate of the nr^a encloaed by thi*: outline t 'li-in.'" 



c .u:cwo \ ou l;avo ^'ut out? 



n 



1 . a^uare m.i t$ 
CO squar^.^ unitn 

2. "^ squaij units 
3.0 square units 
:io square units 




Set up the circuit an shown in the diagram from the 
apparatus provided 




Ur^ir.r the voltmeter c ^ tha amneter as necessary, neasu^^e 
the following and record your results in the spaces 
provided. 



I 

II 
III 

:v 



The voltage across 

The voltage acrosH 

?he voltage across R _ 
The voltage acrosj- the accumulator 
The current taken from the accumulator 



VI The current through 
'^11 The current through 



I KA/'-' .5 



Unlni; tho apparatus provided set up a Bimple pendulum with 
a leuijth oC 5'^' cm. Now find the period of oscillation of the 
pendulum. The period of oscillation ia thB time it takes to make 
one coQplete swln^» that is from one extreme of the swing to the 
other, nnd back again . It can also be taken from the time the 
pendulua passes throu(?h its central position until it passes 
throuf?h this position again moving: in the same direction . 

You have 20 minutes to choose one of the following methods 
and to complete the experiment and you should use the most 
accurate and reliable method of finaing the period of oscillation 
within this available time. 



Method A. 

Method B. 

Method C. 
Method D. 
Method E. 



6. 



Find the time of 23 swings. Repeat this process as 
many times aa possible and work out the average time 
for one swing from the results. 

Find the number of swings in one minute. Repeat as 
many times as possible and work out tne time for one 
swing from the results. 

Find the time for 100 swings. Repeat this a second 
time and then work out the average time for one avine* 

Find the time for 1 swing. Repeat this 30 times* and 
then work out the average time for one swing. 

Find the nusber of swings in 3 minutes. Repeat this 
twioe more and then work out the average time of a 
swing from the results. 

Which method did you choose? 

A. B. C. 7>, E* 



7. Underline the vab^e closest to that you obtained 



1 .00 


1 02 


1.04 


1.06 


1.08 


1.10 


1.12 


1.14 


1 .16 


1.18 


1.20 


1.22 


1.24 


1 .26 


1.28 


1.30 


1.52 


1.?4 


1 .36 


1.38 


1.40 


1.42 


1.44 


1.46 


1.48 


1.50 


1.52 


1.54 


1.56 


1.58 


1.60 


1.62 


* .^^4 


1.66 


1 .68 


1.70 


1.72 


1.74 


1.76 


1.78 



sec. 
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The liwitcd pic-tt':;linG of rrnctical it cur. (ST ?. ond J) wo wcro 
able to do nnd tho couacnto wc liavc roccivod from l«'ot;onjl Center;; 
!ind thi- cthor nourcon Ii.ivo confirmed the view t}jnt certnin pruclicol 
3killjj nnd abilities denirablu in ucicnco education can be ter^ted by 
our tOBtinn instniuirntn, 

AccordinfTly , you know, we have included norne "pencil nnd 
pa}'<'r practical itetna" in testo IIA (irj./4A), itlP (IJ:a/.;]:) ond IVA 
(11:a/10A) Science, and we nre offerinc fvrtii.'r liatn, which require 
i» very modect nn;ount of equipaent, ar, a national or cchool option. 
In thin way w? hope to obtain inforoation, not only about Bchievo- 
ciont in science under varyinc ochool conditionn, but oIbo obout the 
effect Ivenonc of different kindc of toat iteoc. 

The tents beinfj offered as National Options are 

11 Science Practical 1 1/2 hours 

IV Science Practical ^ 1 1/2 hours 

IV Biolocy PracticaD 1 nour 

IV ChoDiijtry Practical 1 hour 

IV PhycicK Practical 1 hour 

More tine has been allowed th.m in likely to bo needed by the 
studentn to carry out the actual operations. This hao been done to 
allow tirao for the peneral orcanisetion of the test end to remove 
from the r.tudenta any senne of presnuro. 

The behavioural categories of the practical Items can be expreased 
0c fellows. 

I The ability to uoe cimplc apparatus nnd to implement 
simple procedures. 

II The ability to obnervo chnrc<?n/diff eronces in structures 
or nynteras under inv<>stication and to record such chancer./ 
differences in ways thnt yield maxiciuo relevant infornation 

III The PbUity to select approjriate apparatun and/or proce- 
dures for a novel expcricjental problem. 

The att.'.ched note sets out the infornation that should be civen 
to scnools concorninc the condition.-; and m .terinl-i required for the 
t'-;:tj ,-?.•)■! ihr- cc.-.'Juct of the cctuol tc::tin{:. 

V;.e l.rt:; rKou3d be scored by the sc!.cc3f: find thv rcore:; ch.:o!:."i 
Ntilioj;.} Ccnlerr., * * 
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Vc nh.jll bo crntcful .f you vi31 Ivi uu know no nwon potjuiblo 
if you inlinil lo ciwry out t^cicncc tt'ctinf? in prnctical nbilitie:;* 

Wotr> on prMclicn tiir^lr to bo rvnA by Kntio n-Q CcntrT;: l-:^ pnrtic j ]>:;tinr 

Tbcr.c tcMt.^ of prncl'icnl fibilitic!^ inportrmt in the lofirnin{^ of 
nod one nro pnrt of nn interna tionril ntudy nnd >r<vr been r>o dciDfmcd 
an to roq\aive only the r»i:;»}»lt rt of fncili li c:; t.nd n'<tcrinln ond to 
need very ll'^t^.o in the way of pr cprjrnti cjh by the toachor* 

The provision of g laborntory or o procticrl room io not oncrntifcili 
but 'och 1 indent should huvo on Qdoqupto ereo of cuitDblCi flot-toVPGd 
workinr: rprjco nnd to hovo rcaronnblo accotjo to vjtcr (for vtinhing up 
otct) nnd to pln?cn for tho dir.ponnl of r.olid ond liquid vactcot 

For somo torts ^an (or noDO cquivrlcnt) for }icntinG will be required* 

In rotnr- cnroni nr^rhC'd * in the fjppendod listn, one cot of apporctue 
con bo urrd for up to five or nix ntudcntn, but if thic i« done the 
apparntur. tnu^t bo dinconnoctcd ond rontorcd to itn original position 
before c-fich nc^w f:tudcnt bccin:: thit t:<*ction of the ioct. TliO ctudcnt 
r.hould not I of courcoi bo told whnt the vnriour cubntanccs nnd r:atoriclo 

There chould be a clock with n rwoop nocond bond (not n ctop clock) 
no plficod that lill ntudontn cnn rec it* 

The tectc rhould bo Tinrkid according to the civcn echcdulcs ond 
returned to tho Ilotional Centers, 

Heoijir^-r.entf: for TV rrnct5cf5l Fhypicr, 
Krich rtudent to have 

D thorp pencil 

n pair of nciricoro 

* 0 ? volt occusiulntor 

a reniutor . n-y cor.binritions that ftro 

nn rj..rotor I ^^'^ question 

0 voltra ter 
viro conhoctlonn 

2 lG:;;3)fi in Jjold era vith suitable 



ii pendulur:) bob tied to 100 cin of fine thread 
II meter rule 

a retort rtond vit>t bo::n ond clfiinp 

ERJC i?trip:> of tiotnl to act an jawc of tne pendulur, .support 



may be uucd 



lEA SIX-SUBJECT SURVEY INSTRUMENTS 



The ba^ie procedures to be followed in the main testing of the lEA Six-Subject 
Sxirvey were set out in a series of manuals: 

Stage 3 lEA/Ml Manual for National Centers 

IBA/M2 Manual for School Coordinators u n ocPAwtwr^tr* nr^. tn 

IEA/M3 Manual for Test Administrators N^noNAv nsmw^hg. 



Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Sta€e 3 Manual for School Coordinators '..-.^.7;^ \ v.; . \ .. s 

IBA/M3/Stage 3 ManueU. for Teat Adi&xnistrators 



-rD rso "J"^' NT 
I r If I A- 



These manuals are available from EBIC Clearinghouse. 

The following extracts from these loanuals have been appended to this particular 
ISA instrument to provide researchers with the ainimum necessary test instruction 
inforxB&tion (e.g*, such things as the instructions on the practice items and the 
warnings concerning the amount of time left for the test have been omitted hete). 
For full details, please consult the appropriate manuals > 

The Data Bank Instrument Number which appears below is a new number, assigned 
since the instruments were adsxinistered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows: 

1: Type of Instrument 

S <■ Examination (student) 

Questionnaire (student) 
T <■ Teacher questionnaire 
S * School questionnaire 

2: Student Population 

1 » I 6 » II and lY 

2 • II T « I. II and IV 

3 « III 8 « I and IV 

U « IV S « IV Specialist 

5 ■» I and II N « KA: Teacher or School questionnaire 

3: Subject 

S ■ Science 

R « Reading Comprehension 
L ■» Literature 

M ■ Mother Tongue (Reading Comprehension and Literatvire) 
B « English as a Foreign Language 
F « French as a Foreign Language 
C s* Civic Education 

2 » All Stage 2 Subjects 

3 = All Stage 3 Subjects 

5 " All Stage 2 and Stage 3 Subjects 

U-5; Instrument Within Type 

One or two characters used when necessary to uniquely identify each 
instrument when there is more than one instrument of the sane type. 

Instrument ffam e TOUS-UnderstandIng the Nature of Science 
Data Bank Instrument Nmber E2SH 



er|c 
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y^j^f..^ r..:'i v:orv available 

Pep 11, p. 6-7 



"Wo are now ready to r.tai^t Goction T. The qucctionn in this section 

d»'!il With hO'.: :'civ:.tintr, vork. In aiir-vcrlnc tlie quc.^tion^s, retid eacli 

quertiv^n, chooGo the b^nt nv/rr^or and i:\nrk your choice in Section T on 

the u;i;;wer card. Are thcro any quest io?:::?" 

Make nu:*e that ctu'ients undc-rntand what they are to do. 

Thvn r.ciy:- 

"ik'f/iri workinti." 

Al*l-r IM ::inute:: r.aj.-:- 

"Aiiout naif the tiine }*ar; fone. Reracnb-.r, do not waste ti.T»e on the 
quf.aicns you do not know liOw to do." 
Aflt-r r. ::;inute!-. ncyr;:- 

"f.lo: vcrkiiic your pencils down." 
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imDERSTANDING THE NATURE OF SCIENCE 



^■'V^' E2SN 

MtSI CUi^Y AVAILABLE 



Modern sclf^ntists can solve more complicated problems than 
the scientists oi the pa:?t because they 

A. know that many of the ideas of earlier scientists were 
wr^^ng. 

B. have more imagination than earlier scientists. 

C. can build on the ideas and discoveries of earlier scientists^ 
are more intellig^ent thnn earlier scientists. 

E. receive a better education than earlier scientists* 



Betty is planning an experiment on the conditions required for 
seeds to germinate. She knows that they need water and air and 
thinks that warmth and light may also be necessary. She plans 
to set up one experiment in whioh seeds of various kinds are given 
water and air in a warm light place. 
What ether experiments should she set up? 

A. One other in which the seeds are without water and air and 
are kept in a cold* dark place. 

B. On*^' other in which the seeds are without water and air and 
are kept in a cold« light place* 

C* One other in which the seeds have water and air and are 
kept in a coldy dark place. 

D. Two others; one in which the seeds have water and air and 
are kept in a cold, light place, and one in which the soeds 
have water and air and are kept in a warm, dark place# 

£• Two others, one in which the seed: liave water and air and are 
kept in a cold, dark place and one in which the sccud are 
without water and air and are kept in a warm, light place. 



All the following play some part in scientific discovery, but 
one of them is more characteristic of scientific investigation 
than the otlv r-^- Which one is it? 

A. Measurement and calculation. 

B. Using complicated apparatus* 

C* Making experimental measurements more accurate. 

D. Checking through the work of earlier scientists. 

E. Testing ideas by observation and experiment. 



Scientific discoveries have come from 

A. many countries of the world. 

B. only countries with big industries. 

C. only countries with large populations. 

D. almost all the countries with free education for all. 

E. only countries where the governments finance researchi 
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In tht* poat, important scientific discoveries were made by 
clergymen, statesmen, businessmen, and others who worked on 
science as amateurs. Why ii this less true today? 

A. Men in oth^r professions are less interested in science 
today than they used to be. 

B. Scientific research today requires many years of specialised 
preparation and training. 

C. Impo^'tant discoveries cannot be made today without expensive 
equipment, which only aoietitJliits possess. 

D. Only professional scientists have the abilities needed to m-^ke 
important discoveries. 

£. Everyone now has to work so hard at his own job that there 
is not time to work on science as an amateur. 



6. Ve do experiments when we are learning science because 

A. experiments are used to test ideas by experience. 

B. experiments enable us to learn better. 

C. experiments make learning more interesting. 
B. we can show that we all get the same results. 

E. it is important to learn to handle apparatus skilfully. 

7. Why should one make a written note of all the observations made 
when carrying out a scientific investigation? 

A. One might forget them, and they may turn out to be important 
later. 

B. It is a good way to train powers of observation. 

C. It trains one to think clearly and write accurately. 
Good scientists always do it. 

E. One is supposed to have a complete record of what one has 
done. 



8. Which of the follcwing is the mo&t complete statement of what 
scientists study? 

A. Atoms, radiations, life. 

B. Substances, energy, living things. 

C. Matter, space, waves. 

D. Plants, animals, micro-organisms. 
£• Molecules, earth, stars. 

9. Whi ^h one of the following is the best description of a 
scientific experiment? 

A. Measurements mide to find the value of a physical constant 
to a greater degree of accuracy. 

B. Observations made to learn more about natural phenomena. 

C. Observitions made under controlled conditions to test a 
given hypothesis. 

D. Studies made with scientific equipment to verify natural laws. 

E. Measurements made under specified conditions to support crude, 
unaided observations. 
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10. A aciontifjt predicted thi% an experiment would come out in -j 
cert fin wc.y* When he did *he experiment^ the result wn;^ dif- 
ferent Tr-o what he expected. As a acientisti v/hich of th^. 
follo^.ing would be ni*-: moi-t liK^ely reaction? 

A. ^'I sh-^uld not h<ve m .d^ a prediction before tryin*;? nu?. 
the experiment.' 

B. will improvt? the eyoeriraent and made it come out in 
the way I predicted.'' 

C. I had bett^.r equip-nt-nt f-^r t/*H experiment, I would 
fft.t tho riifht results." 

D# "If I practifje long enough, it will come out in the way 
I wqnt it to." 

E. '^Something was wrong either with my prf diction, the experi- 
ment, or my observa tion*?. " 

11. When new evidence thnt does not fit into a well-established 
scientific theory appears, which one of tine following do 
scientists usually do? 

A. Discard the theory and produce a new one. 

B. Modify the evidence in such a way that it does fit the 
theory . 

C. Keep the theory because it has proved useful and ignore 
the new evidence. 

D. Change the theory in such a way that the evidence cm fit it. 
£. Design experiments to refute the new evidence. 



12. The test cf the validity v scientific th-^ory ^.s thnt tYo theor:* 

A. makes it easy to understand the world we live in. 

B. stimulates further scientific investigation # 

gives a cimplo picture of a complicated pattern of natural 
events. 

D. maices a clear distinction between what are facts and wht t 
are beliefs. 

explains aij. thf^ known facts related to certain phenomena. 

15. An astronomer in Australia repor** s that he has seen evidence of 
plant growth on the planet Venus. Scientists will accept this 
report as import^jnt evidence if 

A. other independent observations confirm the report. 

B. the species of plants have been identified. 

C. the Auatralian government certifies the observation ar. correct. 

D. other astronomers agree thnt there ir; oxygen on Venus. 

E. the astronomer in Australia is a biologist ni- well ar. nn 
ostronomer. 



Hi SI iVh AVAILABU H' V'^T 



lA. Whic^h of the following is the principal aim of scientific 
invoatijfi tion? 

A. To verify what has already been diacoverod about thf. 

physical universe. 
?• To describe and explain natural phenomena in terms of 

principles and theories* 
C» To discover*, collect and classify us many facts as poaoible 

about inanimate and animate nature* 

D. To provide the people of the world with the means for 
leading happier lives. 

E. To make tho world more technologically advanced and co do 
without hard physical labour. 



1^. John Smith ia a very imaginative young person* If he does not 
become a scientist f what is the most likely explanation? 

A. He might not want to give up his freedom of thought. 

B. Imaginative people usually become artists or writers* 

C. He might like some other field of work better than science* 
L* Science is too factual and gives no scope for the imagination* 
E. A scientist has to b* objective which is impossible if one 

is imaginative. 
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mA SIX-SUBJECT SURVEY INSTRUMENTS 



The baaic procedures to be followed in the a&in testing of the lEA Six-Subject 
Survey vere set out in a series of manuals: 

Stage 2 lEA/Ml Manual for National Centers 

IEA/M2 Manued for School Coordinators 
IEA/M3 Manual for Test Administrators 

Stage 3 lEA/Ml/Stage 3 Manual for National Centers 

IEA/M2/Stage 3 Manual for School Coordinators 
X£A/M3/Stage 3 Manual for Teat Administrators 

These manuals are available from ERIC Clearinghouse. 

The following extracts from these manuals have been appended to this paiticular 
lEA instrument to provide researchers with the minimum necessary test instruction 
inforaation (e.g., such things as the instructions on the practice items and the 
warniogs concexmng the amount of time left for the teat have been omitted here). 
For full details, please consult the appropriate manuals. 

The Data Banic Instrument Number which appears below is a new number, assigned 
. since the instruments were administered for the purpose of easily linking items 
in the instruments with the resultant variables in the Data Bank holdings. Each 
such variable is named in the codebook using the new instrument number and 
(usually) the number of the item within the instrument from which the variable is 
derived. The key to the new instrument numbers is as follows: 

1: Type of Instrument 

E ■ Examination (student) 
Q ■ Quest ioimaire (student) 
T ■ Teacher questionnaire 
S <■ School questionnaire 

2: Student Population 

1 ■ I 6 « II and IV 

2 « II T ■ X, II and IV 

3 • III 8 « 1 and IV 

U « IV S « IV Specialist 

5 « I and II N « KA: Teacher or School questionnaire 

3: Subject 

S • Science 

R » Reading Comprehension 
h ■ Literatvire 

M ■ Mother Tongue (Reading Comprehension and Literature) 
E » English as a Foreign Language 
F s French as a Foreign Language 
C « Civic Education 

2 " All Stage 2 Subjects 

3 « All Stage 3 Subjects 

5 ■ All Stage 2 and Stage 3 Subjects 

U-5; Instrument Within Type 

One or two characters used when necessary to uniq\ieiy identify each 
instrument when there is more than one instrument of the same type. 

Instrument nam e TOUS-Understandinfc the Nature of Science 
Data Bank Instrument Numbe r ^^S^ 
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lU A roi Y AVAILABLE 



1 1- A/M ^ 

Top JV, « 



aT'^ now rondy to :;lart. Si»ction T. The qia^'Otionr. in thin 

villi l.jw 1 cril 1 r.t.:: vorh» In :t\L,Vf.'ri n.;';:.L,io:ir'. ^ 

iii ;-''?t.iv.:. T oi' ti.c- ji:...v;«-r r'lr^i. Are uv.y question;/:" 

]*:u\K. i'.uiH- tliut thf :'.t 'i^ Tit:: ;.:ir:(»r;- tj:nt2 w;.:it t:;vv lvo tc» clo* Then 



A!** t.r ir. i::iiiutc*:'. r.uy:~ 

"A: . * }.'«lf ti;-'- liiw fo*.t'. !•:•: 'Ai^bt-r » do :,';t v?--tr tire on U'.v 

u .'t y:>u tie not l.i.ow t.o uc^" 

AT; V r . ::;iri;ilv :: : - 
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UNDERSTANDING THE NATUR E OF SCIENCE '^' ^"'^ ' ^^WULABLf 

Which ol" the following i • the iDO:;t complete at?jt*»roort of what 
acientiats stud/? 

A. Atomst radiations, lif»^. 

B. Substmces, energy, living thingp. 

C. Matte-^, space, wives. 

D. Plants, animals, oicro-organisms. 
E« Molecules, earth, stara. 



Which of the following iu th*^ best deacription of a scientific 
law? 

A. A good guess about how things happen in hature. 

B. A rulf that a aoiontist follows when he is working. 

C. A statement that summarises similir events in nature. 

D. A concise summary of the results of an experiment in 
mathematical terms. 

E« A description of natural events by th«? use of theoretical 
ideas. 



Gay-Lusaao carried out many experiments with gases and observed 
that vhen gases are heated, their volumes always increase in the 
same way provided that the pressure remains the same. Gay-Luasao 
expressed this by saying, "at constant pressure, the volume of 
a given ma^a of gas varies directly with th** temperature." His 
statement is an example of 

A. the formulation of a scientific theory. 

B. the testing of a scientific hypothesis. 

C. the statement of a scientific law. 

D. a deduction from kinetic theory, 

E. stating the result of a scientific experiment. 



Which on of the following is the be t description of a scientific 
experiment? 

A. Measurements made to find the value of a physical constant 
to a greater degree of accuracy. 

B. Observations mode to learn more about natural phenomena. 

C. Observations made under controlled conditions to test a 
given hypothesis. 

D. Studies made with scientific equipment to verify natural laws. 

E. Measurements ro )de under specified conditions to support crude, 
unaided observations. 

If a botanifJt wants to determine the factors that contribute to th< 
growth of a ce^'tain plant, which of the following things w^uld bo 
least likely to help him? 

A, To fnmnl'it** an hyroth*»sls bnnr'l on ' h*? thi:i''0 t>e ^ric':-?rz '^r 
^, ?o find thf natheni' : cal equation thn* l itn the rlt^^-^'c rro-"-? cm 
^, To think about the factors that contrihMt.# to the ^row*h c'' -i*.hpr 
rlants. 

""o look the subject up in the library. 

?o talk his problem over with other botanists. 

....... -^9^7 



1.^1 SI Cu r AVAIUBU 



•\ adontist predicted th^ t an experioent would come out in a cer- 
tain way. When he did the experiment, the result was different 
from wh.t ho expected. As a scientist, which of th- following 
would be his mo t likely reaction? 

A. "I should not h ivo m ide a prediction before trying out the 
experiment. " 

B. "I will improve the experiment and make it come out in the 
way I predicted." 

C. "If I had better equipment for the experiment, I would get 
the right results. 

L. "If I practise long enough, it will come out in the way I 
want it to." 

E. "Something was wrong either with my prediction, the experiment, 
or my observations." 

7. When new evidence that does not fit into a well-established 
scientific theory appears, which one of the following do 
scientists usually do? 

A. Discard the theory and produce a new one. 

B. Modify the evidence in such a way that it does fit the theory. 

C. Keep the theory because it has proved useful and ignore the 
new evidence. 

D. Modify the theory in such a way that the evidence can fit it. 

E. Design experiments to refute the new evidence. 



8. Which one of the following best describes the purpose of a scien- 
tific theory? 

A. It provides the final answer to e scientific question. 

B. It gives directions for making use of scientific discoveries. 

C. It relates foots and explains different natural events. 

L. It suggests good m'^thods for carrying out scientific experiments. 
E. It implies the questions thit lead to further important exp rl- 
ments. 



9. In the 17th century, Newton formulited his laws of motion and the 
theory of universal gravitation, which were eventually accepted 
by all physicists. In the 20th century, Einstein proposed the 
much broader theory of relativity, which physicists have now 
generally accepted. Physicists today consider Newton *s ideas as 

A. mistaken because of Newton's limited experience. 

B. concepts that can be contained within Einstein' theory. 

C. applicable only to physical events in the solnr system. 

D. superior to Einstein's because they can be used to solve 
many physical problems. 

E. historically interesting but no longer of much value. 



o 

ERIC 



An n8tronotflp»r in Australia reports that he has seen evidence of 
plMnt grovtl. or; th- planet V'»nua. Scienti:;ts will yccopt * 
report aa import >nt evidence if 

\» oth°r independent observations confirm the r»p -t, 

B. the species of plants have been identified, 

C. the Australian governnipnt certifien the oboorvation aa "iorrcct. 

D. other astronomern agree thnt there is oxygen on Venun. 

E. the aatronoroer in Australia io n biolofriat n-A well ao an 
astronomer. 



Which of the following i j the principal aim of scientific 
investigation? 

A. To verify what iuj already been discovered about the physical 
universe. 

B. To describe and explain natural phenomena in terms of 
principles and the theories. 

C. To discover, collect and classify as many facta as possible 
about inanimate and animate nature. 

D. To provide the people of the world with the means for leading 
happier lives. 

E. To make the world more technologically advanced and ao do 
without bird physical Inbcur. 



If we ask an astronomer to explain why some stars vary in their 
apparent brightneas, he will mo t likely give his explanation in 
terms of 

A. the logical neceasity for soDe stars at least to vary in 
brightness. 

B. accepted scientific laws and principles. 

C. precise mathematical formulae and equations. 

D. verified aotrcnomlsul ''nfi. 

E. the theory of the expanding universe. 



John Smith is a very imaginative young person. If he does not 
become a scientist, wh it is the most likfly explcnation? 

A. He might not want to give up his freedom of thought. 

B. Imaginative people ueu-ally become artists or writers. 

C. He might like some other field of work better than science. 

D. Science ia too factual and gives no scope from the imagination. 

E. A scientist has to be objective which is impossible if one 
is imaginative. 



HI '.i C'j. r <V..1,u,l;li ■■f\. 

, r . I u.-. t:\ oi' .^'^-v nl c untri- c firo wo-^ki^iC c; '^.•p«'Tiri' nt«: 

t .? >1('tpr;;i:i • ..'}joth<^" or nit rir of Kins?toin'a thoorieo correctly 
r^ojlict? til'-' •^fffct ot' i^Tvlt.-.' on li^^ht. Thi? work boot illuc- 
tr jtoc th'? f ict th'jt 

\, an i-ipo v.t I'un-ti r; of ■» thf?cry ir< to stimulutf r-.'.'. ;i**c , 
It i6 important to havo on iccurate value for the vrlocitj 
of li.-hl. 

C. apaop tnvel has '.'.ncove new facts th it need explnrm tion. 
!). it t k' •? 1 \oY\r ti:3-> befo *^ a theory is f'-und to b-- /?er.er!»ll • 

;.. 9on)f> p'-'D'il.: "iil .tlwiya d )Ubt th ^ value of my thoor . . 



The wo -d a50d''l I-.jis j npecial noanin*? in science and uiodele piay 
an iniportint part in scientific thinking. An example of f\ 
r..'ientlfic del i;- ntoi is like a miniature solar pysteo 

composed of ••lectr-^ns in orbi^a round a nucleus containing pro- 
tons and neutrons". Which of the following statementa about 
scientific rocdela ia NOT corr->ct? 

A. Models are mental images ?nd may not represent reality. 
6. Models contain as few aaci mptiona as possiblf?. 

C. Models repr'=sent what scientists could see with very power- 
ful instruments. 

D. Models are only tentative and may be modiflod or discarded. 

E. Models are useful because thoy express the unknown in teraa 
of the known. 



